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RECENT IMPROVEMENTS IN TORPEDO WARFARE. 

While foreign nations are lavishing millions upon the ex- 
perimental construction of vessels, the iron decks of which 
will resist the fiercest bombardment, our own government is 
quietly testing and examining a mode of naval warfare to 
which the most herculean' ironclad is as vulnerable as the 
weakest wooden ship. The submarine torpedo, as a means 
of defence, is already well known, and it is now but a sim- 
ple matter to render a harbor 
impassable to hostile vessels ; 
but while entrance to a land 
locked or narrow mouthed port 
is thus prevented, there is 
nothing to hinder a ship of 
war, lying without the roads 
and at a distance of several 
miles away, if she be armed 
with modern long range guns, 
from tHrowing their projectiles 
over all obstructions into the 
heart of a city or town. It is 
to supply this need that inven- 
tors have lately sought to com- 
bine the torpedo with a suita- 
bly constructed and submerged 
sea-going vessel which might 
be maneuvered and governed in 
the ordinary way, and propelled 
by steam or other power into 
the midst of an enemy's fleet, 
where, unseen and hence im- 
pregnable, she might proceed 
to sink and destroy ship after 
ship. 

Ourengravings represent two 
of the most formidable as Svell 
as the most recent applications 
of this terrible engine of war. 

The first is a sketch of the 
Lay torpedo, which, our readers 
will remember, we have already 
alluded to as being under ex- 
amination at the naval station 
at Newport, R. I. The hull of 
the craft is about thirty feet 

long and three feet wide, cigar shaped, and formed of water and 
airtight iron plates. It is divided into three compartments ; 
one for motive power, another for machinery, and the third 
for electrical apparatus. The motive power consists in car- 
bonic acid gas, compressed, in sufficient quantity to drive a 
pair of oscillating engines of eight horse power, and thus 
operate a screw for the period of half an hour, during which 
time the boat is designed to travel some six or eight miles. 
The machinery is controlled by wires leading to a battery on 
shore, the opening or closing of the first circuit governing 
the throttle, and the same on the second wire actuating the 
steering gear. The cable containing the wire is paid out as 
the boat moves, and of course there is no crew on board. 
The vessel is almost entirely submerged; and being painted 
green; is undistinguishable at 
short distances to the unaided 
eye. In themagazineareplaced 
500 lbs. of powder or nitro- 
glycerin ; and in the forward 
portion of the vessel, explosive 
shells are also arranged to be 
fired by an electric spark pass- 
ing through a third wire in the 
cable. The explosion oC the 
shells may be effected without 
injury .to the boat, but that of 
the magazine necessarily causes 
her destruction. 

The illustration annexed, 
which we extract from the Sci- 
ence Record for 1873, affords 
a clear idea of the general form 
of the vessel and her position 
in attacking an enemy's ship. 
Experiments made at Newport, 
some time since, proved quite 
successful ; but of late we note 
that, from various causes, such 
promising results have not been 
attained. The invention was 
patented by Mr. John L. Lay, 
on the 25th of March, 1872 ; but 
as early as 1866 he had con- 
ceived theidea, and made draw- 
ings of its working portions. 
In 1870, at the request of the 
Viceroy of Egypt, a boat was 



constructed from these plans and sent to that country for 
trial by the Egyptian Government. The examinations - pro- 
ving satisfactory, the inventor received payment for his de- 
sign, and shortly afterwards, returning to the TJnited'States, 
opened the negotiations with our Government, of which the 
present investigations form a part. The invention has re- 
cently been made the subject of an interference suit by John 
A. Ballard, of Bombay, India, who claimed to have patented 




THE LAY TORPEDO. 

the device in this country as early as 1870, but the decision 
of the Patent Office has accorded priority to Mr. Lay. 

A vessel which, although not yet launched, has already 
attained a world-wide fame, is Admiral Porter's torpedo 
boat, the subject of our second engraving. The sketch, ta- 
ken from the ship as she lies unfinished on the stocks at the 
Brooklyn navy yard, does not' necessarily aim to present the 
details of construction with accuracy, but serves to convey 
a good idea of the general configuration and shape of the 
vessel. She is 174 feet long, 88 feet broad, and 13 deep, and 
is built of thoroughly tested charcoal iron. The sheathing 
of the hull is from three eighth* to half an inch thick, and 
in some portions this is increased. As we explained, in a 
recent article on " Iron Ship Construction," this boat is built 




THE PORTER TORPEDO. 



after what is known as the English " bracket plate system,." 
that is, two vessels may be said to be constructed, one with- 
in the other and of equal strength. Within the outside shell 
three longitudinals of immense strength run the entire 
length of the vessel and are connected with bars running in 
a horizontal direction by brackets. The whole is then cov- 
ered with an iron plating, forming a distinct and perfectly 
air-tight bottom and sides. The different sections can be 
used and entered by manholes, 
which enable a person to pass 
between the inner and outer ves- 
sel from stem to stern, so as to 
effect repairs in case of injury. 
Th e compartments are all water- 
tight, so that in event of ground- 
ing or other damage, only a 
small part of the vessel will fill; 
The decks are of fine plated 
steel, and of about half an inch 
in thickness. The new Fowler 
propeller wheel will be employed, 
the pitch of the blades of which 
can be altered as required, being 
worked on the eccentric plan; 
steering and propelling will thus 
be done by the same means, the 
rudder being merely auxiliary. 
The engines, now in process of 
construction at Roach's iron 
works in this city, are of the 
compound type, built in the most 
careful manner, and it is expec- 
ted that the boat will be able to 
steam both astern and ahead at 
a very high rate of speed. Elec- 
tric.apparatus connects with the 
eligine . room and pilot house, 
from either of which points the 
vessel can be steered. 

In the engraving, the boat is 
shown in fighting trim. That is, 
her compartments are filled with 
water, so that'she is entirely sub- 
merged with the exception of 
somethree feet. Herthree masts 
are lowered out of the way, and nothing is visible on her 
deck except her smoke stack, low pilot house, and the heavy 
gun which she is to carry on her forecastle. 

Although built with a " sno"ut," ramming is only a secon- 
dary means of attack. In fact her bow is not a solid piece, 
but is built out some twenty feet in order to allow the tor- 
pedoes to be thrust forward well in advance of the boat. 
An opening, at a slight upward angle, extends clear through 
the stern, and through this the shell, placed on the end of a 
staff twenty feet long, is shoved. Of course, after the ex- 
plosion, a ram given at full speed, accompanied by a shell 
from the heavy gun, would leave little probability of the at- 
tacked vesselremaining on the surface for a very protracted 
period, The two apertures or ports, sho wn on the broad- 
side, one amidships and the other 
near the stern, also serve to push 
torpedoes from, and are used 
whentheboat is obliged to range 
alongside a ship instead of meet- 
ing her bows- on. 

It is expected that the vessel 
will be launched during the pre- 
sent month, and work is bein,f 
pushed forward upon her as rap ■ 
idly as possible. When comple 
ted, there is little question but 
that she Will be the most destruc- 
tive marine machine ever con- 
structed in this country. 

THE ERICSSON PNEUMATIC 
TORPEDO 

A third novel form of torpedo 
lias been devised by Captain John 
Ericsson, of Monitor fame, who 
has lately built an experimental 
example thereof. The following 
description is given in the Army 
and Navy Journal: 

The intention is to conduct the 
trials at Vermland, on Long 
Island Sound. This estate, be- 
longingtoC. H. Delamater, Esq., 
has fully two miles of coastline 
on the west side of Long Island, 
thus offering admirable opportu- 
nities for testing the "aggres- 
sive" instrument. The hull of 
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the torpedo vessel, composed of steel plates, is quite 
email, being eleven feet long, thirty-two inches deep, and 
twenty inches broad. The midship section is rectangular, 
while the top and bottom of the hull are planes perfectly 
parallel. The sides are vertical from stem to stern, the 
water lines being moderately sharp at both ends. The dis- 
placement is greater than might be supposed, considering 
the small dimensions of thehull, 2,000 pounds being scarcely 
sufficient to balance the weight of the whole apparatus. The 
propellers are of the two bladed type, three feet two inches 
in diameter, with a pitch of five feet. Both propellers 
revolve round a common center, yet in opposite directions. 
The constructor put the hidden machinery in motion in our 
presence ; the compressed air being admitted through a tubu- 
lar cable attached to the stern of the torpedo, the propellers 
were instantly put in motion, revolving in a contrary direc- 
tion with a velocity far too great to admit of the number of 
turns being counted. 

The fact has never been published that Captain Ericsson 
submitted plans to theEmperor Napoleon, in 1854, of an ar- 
mored, nearly submerged torpedo boat, propelled by steam, 
intended to run close to an enemy's ship and, by pneumatic 
power, project a cylindrical vessel containing explosive sub- 
stances against the hull at a considerable depth below water 
line. This plan of projecting the charge Captain Ericsson 
has now applied to his submarine torpedo. 
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PUBLISHERS' NOTICE. 

All new subscriptions, or renewals of old ones, will be 
commenced with the new volume, July 5, unless a request to 
commence at some other date accompanies the order. 

The volume from January to July, consisting of twenty- 
six numbers, may be had in sheets, by mail, at the regular 
subscription price, namely, $1.50, or in substantial binding, 
at the office of publication, for $8, or by mail, including pos- 
tage within the States, for $3.75. The first volume of the 
Scientific American for 1873, in sheets, and a copy of the 
Science Record, for either 1872 or 1873, will be mailed on 
receipt of $3, or a volume of the Science Record for each 
year and the last or coming six months of the Scientific 
American (optional to the subscriber) will be sent for $4.50. 

Bound volumes of the Scientific American from Janu- 
ary to July, 1873, and the Science Record, either for 1872 
or 1873, will be forwarded by mail or express, free, for $5. 
Copies of the Science Record for 1872 and 1873, and the 
first volume of the Scientific American for 1873, bound, 
will be seat for $6.50, or delivered at the publication office 
for $6. 

Remit by postal order, and address MUNN & CO., 37 Park 
Row, New York. 



STREET TRAVEL. 

The following is an extract from the new charter of the 
city of New York, which shall be the text for a few timely 
remarks : 

" The Common Council shall have power to regulate the 
use of the streets, highways, roads and public places by foot 
passengers, vehicles, cars and locomotives." 

It has been an amusing sight, doubtless, to many who 
have been comfortably seated at windows looking out upon 
Broadway, to notice the various incidents of a block of 
vehicles in that great thoroughfare. But the matter, prac- 



tically considered, is not one for amusement, and begins to 
lose much of its humor when the lookers-on venture out, 
and essay to cross the street. The mode of formation of one 
of these jams is at once interesting and instructive. The 
wheels of two vehicles interlock, it may be, or a balky horse 
causes a temporary stoppage, when, at once, all the vehicles 
of the line press forward from up and down the street, and 
pour in from the cross streets, making confusion worse con- 
founded. This seems to be the average driver's chief aim, 
to press into the thickest of the jam and then engage in a 
wordy war. 

Travelers who wish to reach the ferries over the North 
River have experiences from which they would gladly be 
delivered. A jam exists, we will suppose (and it is readily 
supposable), on one of the longitudinal streets, and a close 
line of horses and vehicles is to be seen, unbroken at the 
crossing. As the head of the line advances a foot or so, all 
the followers do the same, each horse's nose being kept well 
up to the vehicle in front ; and the impatient traveler, if he 
will cross, crawls under horses, through mud and mire that 
are appalling, at certain seasons. 

This sort of thing has long ceased to be a joke, and there 
is plenty of room for regulation of the travel if good can 
come of it. Let us iirst examine the present system, or 
want of system. The principal business of a down town 
street, considered with reference to its vehicles, consists in 
loading and unloading trucks, and conveying merchandise 
in other trucks along it. The streets, with regard to their 
capabilities for this kind of service, may be divided into three 
classes : 

1. Streets in which two trucks can pass each other with 
trucks on either side backed up against each curb. 

2. Streets through which only one truck can pass, when 
both sides are occupied by trucks backed against the curbs. 

3. Streets in which there is no room for the passage of a 
third truck, when both sides are occupied by trucks at right 
angles to the line of travel. In these streets, and there are 
many of them, the present system of loading and unloading 
is to back the trucks over each sidewalk, thus leaving space 
for a third vehicle to go between. By some strange process 
of reasoning, unknown to the ordinary mortal but quite 
plain to those eccentric individuals, the drivers, these narrow 
streets are selected by them as the best places in which to 
feed their horses and let them stand while they are waiting 
for jobs. 

The conclusions naturally drawn from these statements 
will be : 

I. That there are many streets in which the travel of vehi- 
cles should be permitted to take place only in one direction. 
Excepting Broadway, tliis regulation would apply to nearly 
every street in the lower part of tne city. It is easy to see 
how much this rule, of itself, would expedite business, and at 
trifling inconvenience to the drivers of the vehicles. Broad- 
way, from its central position, should be open to travel in 
both directions, but confusion in this street would be very 
much lessened by arranging one side for vehicles going up, 
and the other for those moving in an opposite direction. A 
division in the center, composed of short panels of low rail 
ing and equal open spaces, alternately, would keep vehicles 
going in either direction to their proper sides. 

II. That there are many streets in which trucks should 
not be permitted to take positions at right angles to the street 
for the purposes of loading and unloading, and that in no 
street should these operations be carried on so as to obstruct 
the sidewalks. There are several ways in which loading and 
unloading could be readily effected without encroaching up- 
on the streets or sidewalks : by having courts in warehouses 
into which the vehicles could be driven ; by excavations un- 
der the sidewalks opening upon the streets and leading to 
vaults below, through which goods could be drawn and de- 
livered ; or by using cranes and hoists piojecting from upper 
stories of the warehouses. Other means will probably occur 
to the reader, but those who would be affected by thechange 
might well be trusted to find out the means. Only let the 
regulation be issued that, after a certain date, no vehicles 
shall be allowed to stand at right angles to the street and 
that no obstructions to the sidewalk shall be caused in 
loading or unloading, and it is easy to foresee that plans will 
be devised so that the business of the merchants shall not 
suffer. So radical a change demands, of course, the most 
careful arrangement of details, and nothing but a mere out- 
line is here attempted. It scarcely admits of doubt, however, 
that regulations of this nature, rigidly enforced, would effect 
a change, in the crowded and impassable condition of our 
down town streets, that would excite the admiration of all 
our citizens and might, in time, even elicit feeble admiration 
from the drivers. 

-.<•>«. 

INVENTION THE MOTHER OF NECESSITY. 

We have always labored under the impression that the 
only individuals who ever reversed the old saw : " Necessity 
is the mother of invention," and made it read "Invention is 
the mother of necessity " were those infatuated geniuses who 
too often squander their worldly goods in fruitless efforts to 
carry out impracticable schemes. We have been mistaken, 
for we have encountered one of those instances in which the 
inventor, after having worked out his machine, to his satis- 
faction, in his brain, discovered himself placed by his in- 
vention in dire necessity for material for its physical embodi- 
ment. He was not a landsman, afflicted with chronic im- 
pecuniosity, but a sailor, and an officer of a cruising whaler. 
His device, which, by the way, is quite an ingenious ma- 
chine for cutting up blubber as it comes from the animal, 
necessitated the employment of many cog wheels and other 
gear, for which, ordinarily, metal would be employed. But 
at sea one cannot carry a foundery, and besides, no' iron or 



steel was to be had ; and even if it were, no tools were prob- 
ably at hand to get it in shape. Finally, after sundry trials, 
the huge bones of the whale were thought, of, and from 
these, harder and stronger than ivory, by the aid of a com- 
mon lathe and a few chisels, a number of cog and bevel 
wheels, rods, etc., were made, which, for accuracy and neat- 
ness of execution, will compare favorably with the work of 
many professional model makers. 

The model, thus ingeniously constructed, was brought to 
this office a few days since, and letters patent applied for on 
the device. It affords fresh evidence of that persevering en- 
ergy which is inherent to all inventors, and, besides, proves 
that a mind capable of conceiving a useful and valuable idea 
is never at a loss to devise means, evenfromthemost slender 
and least promising of resources, for carrying the same into 
execution. 



EOILERS AND BOILER OWNERS. 

At about 9 o'clock on the morning of June 22, a boiler, at 
the Old Duncan Salt Works, Bay City, Mich., exploded with 
great violence, injuring two men. it is supposed fatally. 
The part of the boiler which gave way, says our informant, 
was the crown sheet, over the fire box, which collapsed from 
pressure, and the whole front of the fire box, with the fire 
grates, was blown out. The boiler was ofthe locomotive pat- 
tern, and was almost worn out from long use. A gentleman 
who lives in that vicinity told us that the rivets which origi- 
nally headed the bolts which held the crown sheet in its 
place had either rnsted or burned off, and that all that held 
the sheet was the thread in the plate. Added to this were a 
corroded safety valve and the absence of anything in the 
shape of a gage. That there was plenty of water in the 
boiler there is, probably, no doubt, and the accident is un- 
doubtedly attributable to the age of the boiler and the lack 
of the proper steam indicator. The building is a complete 
wreck, and the engine and boiler are in a sadly demoralized 
condition. 

Commenting on this, a valued correspondent, Mr. J. E. E., 
of Pa., who was on the spot immediately after the occur- 
rence, says: 

"There is an invention wanted; it is a salamander and 
ironclad man to run old and worn steam boilers without 
gages or indicators, of which the safety valves and pumps 
are out of order. The boilers have from one half to two 
inches of scale internally, and a similar thickness of mud in 
the bottom of the boiler. All the stay rods are rusted or 
eaten off. The iron armor of the man must be so constructed 
as to withstand the weight of an ordinary steam boiler or 
two, as well as that *f the falling debris of a mill ; it will 
also be required to stand the test of being blown (with the 
man inside) to a hight of 100 feet in the air and the fall 
from that hight into the ruins of an old mill, and then of 
being boiled for two hours in water or steam, and all this 
without injury to the occupant,as it often is the case that the 
boiler contains hot water and steam when it goes off. Such 
an invention would find ready sale among the owners of old 
oil and salt wells, where hundreds of boilers remain idle until 
eaten with rust, and then they are expected to stand 150 lbs. 
on the inch or burst. Such an invention might have saved 
the lives of two men yesterday at Bay City, Mich." 



UNDERGROUND RAILWAYS IN AMERICAN CITIES. 

The city of Baltimore now boasts of the possession of a 
splendid underground railway, the first ever constructed in 
this country. From all accounts, the new works are highly 
creditable to the city and the enterprising individuals under 
whose auspices they have been executed. Two distinct lines 
of tunnels have been made at Baltimore, at an expense of 
some five millions of dollars, whereby nearly all of the va- 
rious railways now centering in the city have their tracks 
united. The conveniences of the public and the mercantile 
facilities of the city are thus greatly improved. 

The Underground Railway consists of the Baltimore and 
Potomac tunnel, of which the western portal fronts on Gil- 
more street, whence it extends in a northeasterly direction 
through the city, under some twenty-nine streets and ave- 
nues, emerging at North avenue, where it joins the track of 
the Northern Central Railway. 

The Union Tunnel extends, from tide water at the Canton 
portion of Baltimore, northerly and then easterly under some 
thirteen streets and avenues to the Northern Central Railway. 

The total length of the Baltimore Underground Railways 
is 3J miles, of which about two miles are closed tunnels, 
and the remainder open cuts, over which the streets are car- 
ried on bridges. 

The tunnel arches are from 22 to 23£ feet high and from 
26 to 27 feet wide, five rings of brick thick, backed with rub- 
ble masonry. Only a portion where the ground was soft and 
springy required the invert arch. The springs of the arches 
are of masonry. 

The Baltimore Underground Railway passes through the 
finest section of the city, where the people of wealth and 
fashion reside ; but no one is disturbed, and the streets and 
avenues are not in the least interfered with. 

Passengers from New York to Washington can now pass 
through^Baltimore by the new Underground Railway, thus 
shortening the time of transit from twenty to forty minutes. 
The tracks of the Philadelphia, Wilmington and Baltimore, 
the Northern Central, the Baltimore and Potomac, and the, 
Western Maryland now connect with the Underground Rail- 
way. 

It will be remembered that the Legislature of this State at 
its recent session granted concession for an underground 
railway in this city, to extend from the Battery under Broad- 
way to Central Park, a distance of five miles, with a branch 
under Madison avenue to Harlem river, a distance of six 
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miles additional — eleven miles in all. The soil is admira- 
bly suited to the work, while the route is almost a straight 
line. This road will doubtless enjoy the largest and most 
remunerative traffic of any city railway in the world, as it 
passes directly under a thoroughfare which is at once the bus- 
iness heart of the city and the central line of travel. Arrange- 
ments for the construction of this road are now in progress. 

. — — — ___ ^ «^ 1 » . 

SNAKE POISONS. 

Twenty thousand people, it is stated, yearly die, in Hin- 
dostan alone, from the effects of the bites of venomous ser- 
pents. It is a strange fact that this poison, so deadly and 
virulent in its effects, may be swallowed with impunity. 
Its action seems to be the complete'paralyzation of the nerv- 
ous centers through the medium of the blood, in which it 
spreads through the body with lightning rapidity. Applied 
to the mucous membrane it causes violent local inflammation ; 
and absorption quickly taking place, the symptoms of gen- 
eral poisoning are soon apparent. The effects of the venom 
depend, first upon the nature of the snake, the quantity and 
quality of the poison, and the circumstances under which the 
bite is given ; second, on the species, size and vigor of the 
living creature receiving the wound. 

M. Fayrer, professor in the Medical College of Calcutta, has 
recently published a work on the serpents of India, in which, 
referring to the action of the virus upon the blocd, he says 
that, though he has beenunable to detect any change in the 
appearance of the corpuscles, yet there is no question but 
that some alteration takes place. In inferior animals the 
bites of vipers destroy in the blood the coagulating faculty, 
while, on the other hand, by the venom of colubrines, coagu- 
lation after death is not interrupted. Again, when inoculated 
by the poison of the cobra, the blood immediately coagulates, 
but remains liquid if the bite be given by the daboia. Ex- 
periments made in this country with the rattlesnake show 
that the effects of its venom upon the human blood are 
quite apparent. Dr. Burnett, in a paper read some time ago 
before the Boston Natural History Society, gives an account 
of a microscopical examination, during which the smallest 
quantity of poison, taken from the fangs of a large rattle- 
snake, was presented to blood freshly drawn from the finger. 
A change was immediately perceived; the corpuscles ceased 
to run and pile together, and remained stagnant, without any 
special alteration of structure, and the whole appearance 
was as though the vitality of the blood had been suddenly 
destroyed, exactly as in death from lightning. This agrees, 
also, with another experiment, performed on a fowl, where 
the whole mass of the blood appeared quite liquid, having 
little coagulable poi$er. 

.Analyses of cobra poison have lsf&ely been made by Mr. 
Henry Armstrong, of London. The matter, extracted from 
full grown serpents, was forwarded from India in small 
vials, and appeared to be a brownish, sirupy liquid ; from 
which, when the vessels were uncorked, a quantity of gas 
escaped. Examinations were made, first, of the crude sub- 
stance, second, of the precipitate caused by the addition of 
alcohol, and finally of the residue obtained by evaporating 
the filtered spirits, with the following results : The raw 
poison evaporated with sulphuric acid in vacuo deposited a 
friable mass which contained 43 '55 per cent carbon and 13 '43 
per cent nitrogen. The white precipitate dried with sulphu- 
ric acid, under similar circumstances, appeared as a pale 
brown substance, easily pulverized, and leaving, after incin- 
eration, a light mineral residuum. It contained 45 '3 per cent 
carbon and 14'7 per cent nitrogen, and also 2 '5 per cent of 
sulphur was determined. The alcoholic solution, similarly 
evaporated, left a light brown friable mass, composed of 
43 04 per cent carbon, 12 "45 per cent nitrogen, and 7 per cent 
hydrogen. It was found impossible to crystallize the poison- 
ous substance, neither water, alcohol, ether, bisulphide of 
carbon, or any other dissolvent employed leaving the slight- 
est trace of crystals afte- evaporation. Nitric acid and alco- 
hol determined a coagulum ; heat produced the same effect. 
The salts of copper and potash caused the violet color char- 
acteristic of the presence of albuminoid matter. 

The liquor, it appeared, resisted decomposition and main- 
tained its activity even after being kept for considerable time, 
and the characteristics of the poison were noted to be equally 
powerful in all the three states above mentioned. 

M. Fayrer considers that to cobra poison may be ascribed 
a nature similar to that of vaccine virus, and believes that 
much may be discovered by extended experiment. He says 
that viper venom acts directly on the blood and secondarily 
on the nervous system, and adds that it may be that, by care- 
ful and reasonable employment, this powerful poison may 
be converted into a useful remedy, and that there is nothing 
to prove why, by extended experiment and study, a complete 
and prompt antidote may not be found. 

From all accounts it appears that the rattlesnake (crotalus 
durissimus) indigenous to this country is endowed with a 
poison even more virulent than that of the cobra or viper. 
There is reason for belief that its action is the same upon all 
living things, vegetables as well as animals. It is even fatal 
to the snake itself ; and we find it stated that, on being irri- 
tated while confined in a cage, the animal has been known, in 
moving suddenly, to strike its own body, and to die from 
the wound as quickly as would any other creature. A re- 
markable physiological fact is here presented of a liquid, 
secreted directly from the blood, which proves deadly when 
introduced into the very source from which it was derived. 
Serpent poison acting as a powerful sedative, active stimu- 
lants are probably the best antidotes. Hence, in parts of the 
United States infested with venomous reptiles, it is the prac- 
tice to administer large drafts of whisky, or to chew and 
swallow tobacco. The liquor stimulates the nervous system 
until the depressing effect of the poison is overcome by nat- 



ural curative action. Tincture of iodine externally applied 
and administered by hypodermic injection into the cellular 
tissue near the wound is said to be of considerable efficacy, 
and in advanced cases chloride or iodide of potassium, largely 
diluted with water, is given in addition. Sucking the wound 
immediately after being struck often delays the spread of 
the poison. The negroes in the South favor an odd rem- 
edy, which consists in killing a chicken, splitting it in the 
back, and bending the warm flesh directly over the bite. 
They believe that the poison attacks the fowl in preference 
to transfusing itself through the human body. The Mexi- 
cans and Indians use a plant which they call the golondrinera, 
which Dr. Torrey on examination pronounced a species of eu- 
phorbium. Botanically it is known as e. prostrata; and we 
find it described as a plant of frail, delicate appearance, some- 
what like the gold thread, and having long, reddish stems 
that spread and interlace with each other. Its flowers, which 
appear from April to November, are very small and white, 
with dark purple throats. They are axillary, and have four 
petals and four sepals. All parts of the plant contain an 
abundance of milky juice in which the medicinal properties 
reside, and which is extracted by bruising the portions in a 
mortar. A considerable quantity of water is added and several 
ounces of the mixture administered to the injured person. 
The plant grows plentifully in dry gravelly places, by road- 
sides and in farm yards. The remedy, which acts as an 
emetic and cathartic, is said never to fail in a cure and to be 
attended with no danger in its administration. 
•<•>• 

TO EUROPE IN A BALLOON. 

To accomplish this has long been the favorite project of the 
well known aeronaut Mr. John Wise, and for the' past twen- 
ty years he has kept the matter before the- public. During 
this period, he has made a large number of balloon ascen- 
sions, and gathered, as he believes, indubitable evidence of 
the existence in the aerial regions, at a tight of from one to 
two miles above the earth, of a constant easterly wind cur- 
rent, and has alleged that if proper efforts were made it 
would be practicable,by maintaining a balloon within this cur- 
rent, to pass easily and speedily over from this continent to 
Europe. In 1859 Mr. Wise undertook a preliminary land 
voyage, and succeeded in moving in an easterly direction for 
a distance of some twelve hundred miles — to wit, from St. 
Louis, Mo., to Jefferson county in this State. But the re- 
sults of that excursion appear to have dampened the interest 
of financial people, and the daring balloonist has, until quite 
recently, been unable to find anybody who, for the sake of 
science or any other consideration,;, was willing to risk the 
expense of a few thousand dollarf^fo' another trial. 

We are glad, ho##yer, to be a%le 1/1 chronicle the fact that 
the Messrs. Goodsell, the entefpsisiag publishers of the 
Graphic daily illustrated newspaper in this city, have pledged 
themselves to supply all the funds necessary for a new flight 
to Europe ; and in a few weeks from the present time, as soon 
as the balloon can be manufactured, Mr. Wise will be again 
in the air. 

Our readers are no doubt familiar with the form of con- 
tracts for building houses, ships, railways and various kinds 
of machinery ; but probably they have never read the details 
of a contract for the building of a balloon and a voyage 
therewith to Europe. We will therefore give the text of the 
bargain between Messrs. Goodsell, the financial parties to 
the contract, and Messrs. Wise and Donaldson, the aeronautic 
directors of the expedition : 

CONTRACT FOE THE CONSTRUCTION" OP THE GRAPHIC COMPA- 
NY'S BALLOON, AND ITS NAVIGATION FROM NEW YORK 
TO EUROPE. 

This memorandum of agreement, made at the city of New 
York, the 27th day of June, 1873, by and between The Graph- 
ic Company, proprietors and publishers of the Daily Graphic, 
party of the first part, and John Wise, of Philadelphia, party 
of the" second part, and Washington H. Donaldson, of Read 
ing, Pa,, party of the third part, witnesseth : 

That the said The Graphic Company will build a balloon 
of not less than 130 feet in hight and 100 feet in diameter, and 
will fully equip and provide the same with valves, balance 
line, ropes, car and gallery,* life boat or raft, and all other 
appliances necessary to insure strength and safety in so far 
as may be practicable. It agrees that the construction of the 
same shall be commenced at once and pushed to completion 
as rapidly as possible, and before the 20th day of August next 
if practicable ; and the said The Graphic Company will fur- 
nish the use of said balloon to said John Wise and said Wash- 
ington H. Donaldson for the purpose of the making of an 
aerial voyage therein by the parties of the second and third 
parts from the city of New York to some point on the eastern 
side of the Atlantic Ocean upon the conditions following : 

First. That the said John Wise and the said W. H. Donald- 
son shall personally superintend and direct the construction 
of the balloon according to the utmost of their skill and judg- 
ment, and that in all matters connected with the construction 
of such balloon they shall be subject to the general direction 
of The Graphic Company. 

Second. That the said John Wise and the said W. H. Don- 
aldson shall not make nor participate in any other balloon 
enterprise, exhibition, or ascension while this agreement is in 
existence. 

Third. That on the completion of the said balloon the said 
John Wise and the said W. H. Donaldson shall, on a day and 
from a starting point to be selected by The Graphic Company, 
make a public ascension in such balloon, accompanied by 
such other persons as may be designated by The Graphic 
Company ; and making such ascension, that they shall, direct- 
ly and without any delay or evasion, seek the elevation of 
the eastern air current, there to remain until land shall have 
been made on the eastern side of the Atlantic Ocean. 

Fourth. That the said John Wise and said W. H. Donald- 
son shall then land said balloon as safely and expeditiously 
as possible, and immediately thereafter communicate the 
intelligence of their arrival, with full particulars of the voy- 
age, by tho most speedy means available, to the Daily Graphic. 
(Signed.) James H. Goodsell, C. M. Goodsell, 

Managers of The Graphic Company. 
John Wise. Washington H. Donaldson 



The foregoing preliminaries having been duly settled, the 
work of construction was begun on the very next day, Juno 
28th, and will be pushed forward rapidly to completion. 
The editor of the Graphic says : " Although it is impossible 
to fix definitely the day of departure, yet we are confident 
that everything will be in readiness before August 20 next. 
We have lent our aid to the undertaking in the interest of 
science and business, and the progress of mankind. The 
balloon will not be exhibited to the curious to make a sensa- 
tion, but, as soon as it is finished, will take its flight. We 
have reason to believe that the public will not be disappoint- 
ed or dissatisfied either with the method of the undertaking 
or the manner of its performance. 

"It is needless for us to enlarge upon the benefits which 
will result from the success of this enterprise. They may 
be easily imagined, if they are not obvious at once. The dis- 
comforts, the risks, the cost, and the perils of the ordinary 
ocean voyage are familiar enough. The path across the 
ocean has been paved with human bones. Millions of treas- 
ure have gone down beyond recovery. To demonstrate the 
practicability of aerial navigation is to revolutionize the busi- 
ness and communication of the world. To demonstrate its 
impracticability, even, would be a positive gain ; but once 
sail to Europe through the air in sixty hours, once acquire 
practical mastery of the methods of navigating the air and 
the difficulties of the route, and there is no telling what 
grand results may follow." 

Of all newspaper dodges to attract interest and induce 
large sales, this "Balloon to Europe" affair beats all. The 
pictorial representations of the progress of manufacturing 
the great machine, its inflation, trial, and final departure, 
will be fruitful themes for the artist's pencil, and the voyage, 
if successful, will supply an extensive series of Graphic 
illustrations, of "Life in the Clouds," exceeding in interest 
everything of the kind before produced. The steam presses 
of our enterprising cotemporary will have to be several times 
duplicated and run night and day for many weeks in order 
to supply the public demand. 

The balloon is now being made in the lofts of the Domes- 
tic Sewing Machine Company, corner Broadway and 14th 
street. 

In a letter to the Graphic, Mr. Wise says : 

" The balloon proper will be a spheroid of 100 feet trans- 
verse, and 110 perpendicular and diameter. The supple- 
mental balloon will be a spheroid of 36 feet diameter. These, 
with allowance for expansion of gas, will give us a lifting 
power of 15,900 pounds, and a net carrying power of 9,500 
pounds, and of disposable ballast, 7,500 pounds. Our floats 
will not lose by exosmose of gas over 15 pounds per hour, 
t;*nd that will enable us to keep afloat 2!) days. But allowing 
a liberal margin for the free escape of gas in the higher and 
rarefied regions of the atmosphere, we may still calculate 
safely for a ten days' buoyant power; and-, if deemed neces- 
sary, we can dispose of the boat and gallery, and thus re- 
store a buoyant force of 1,200 pounds, which would serve us 
for several days more ; so that, under the most adverse cir- 
cumstances, we can hardly fail to reach the European shore. 

" We shall carry a boat more for the purpose of providing 
for a contingency that may possibly arise, from any damage 
to the main balloon, but one that we have little cause to ap- 
prehend. The boat will be stored .with water and provisions 
to serve for thirty days. Our kind friends are thus assured 
that we are not foolhardy, seeing that we shall provide 
against all and any contingencies that are likely to possibly 
arise. 

"Our main reliance is on the great eastward drift of the 
trade wind. We do not pretend that, in this first experi- 
mental voyage, we shall be able to make a given point on 
land, but we have an eye to the Gulf Stream, the great 
warm river in the ocean, which forms above it, in the ocean 
of air, a corresponding aerial river that will float us to the 
coast of Ireland." 

The editors of the Graphic announce that the balloon will 
have passenger room for eight or ten persons, and the choice 
few who wish to take part in the expedition may now call at 
the captain's office, 41 ParkPlace, and purchase their tickets. 

We recommend those who are tired of life, who have made 
their wills, who have no one dependent upon them and whose 
friends would be glad to be rid of them, to prepare carpet 
bags and go. The chances of their return to earth in a con- 
dition suitable for further usefulness, we regard as extremely 
slim. When Mr. Wise made his great voyage from [St. 
Louis, he had twelve hundred miles of land to pass over, and 
descended before reaching the sea. By starting from New 
York, this long stretch of overland travel will be saved, and 
in a very short time after cutting the rope he will be wafted 
out over the trackless deep, provided he seeks and gains the 
high easterly current aforesaid. 

The balloon which he proposes will, we believe, be the 
largest ever maJe. That of M. Giffard.used in London in 
1869 for elevating passengers at Ashburnham Park, by means 
of rope and reel, was, 93 feet in diameter, and held 425,000 
cubic feet of hydrogen gas. It was made of three thick- 
nesses of linen, cemented with rubber and varnished with 
shellac. Cost $10,000. It was capable of lifting 25 persons 
besides the cable by which the balloon was drawn down after 
every ascent, steam power being used. The cable weighed 
4,350 lbs., and was 2,150 feet in length. 

THE GREAT BALLOON VOYAGE OF 1859. 

We will now give a history of the great voyage made by 
Mr. Wise, in 1859, from Missouri to New York, as published 
in our paper at that time : 

[From the Scientific American of July 16, 1839.] 
" The veteran aeronaut, Mr. John Wise, has long enter- 
tained the idea that a successful balloon voyage across t ho 
(Conclusion on page 41.) 
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NOTES FROM THE VIENNA EXPOSITION. 

EIGHTS OF 'WOMEN IN VIENNA. 

A correspondent of the Baltimore American, who is in at- 
tendance at the exhibition, speaks of an immense building, 
occupying a whole block, in coarse of erection in Vienna, on 
which not less than 400 persons are employed, fully 200 of 
whom are women. All the hard laboring work is done by 
women, such as making and carrying mortar in buckets on 
their heads to the workmen, and handling the brick. They 
are not allowed a moment's leisure, several overseers being 
on guard to keep them constantly in motion. " We found the 
same proportion of women at work on all the new buildings, 
and there must be many thousands of them today doing this 
species of laboring work in Vienna. There are young, middle 
aged, and old women, but all seem to be strong and healthy. 
At dinner time they swarm into the shops to purchase a piece 
of brown bread, and eat their dinners sHting on the curb- 
stones. The wages are one florin, or forty -eight cents per 
day, and I am assured by a gentleman resident here that 
most of them sleep about the building on shavings, or in 
barns or sheds, having no homes. It is not to be wondered 
at that, of the 8,000 births annually in the lying-in hospitals 
of Vienna, less than 500 are of children born in wedlock." 

PLATE BENDING ROLLS. 

Among the metal working appliances is found a plate 
bending machine, shown, by the Chemnitz Werkzeug Maschin- 
en-Fabrik, of which we give an illustration selected from 



Eight millions of thalers were offered for that part of the 
deposit which is in Stassfurt, but the offer was not accepted. 
The total extraction of this salt in 1872, at Stassfurt and 
Leopoldshall, was eleven millions of hundredweights. This 
shows what extensive use is made of this article in agricul- 
ture and trade. 

A LARGE LOCOMOTIVE. 

The new Belgian exhibit, says Engineering, is by far the 
largest locomotive in the collection at Vienna, it being an 
engine on Meyer's system, having two steam bogies, each 
with a pair of cylinders 17 T 6 ^ inches diameter and 1 foot 7j^ 
inches stroke. Each bogie has six coupled wheels, 4 feet in 
diameter, placed with a wheel base of 8 feet 8 T 3 ^- inches, the 
total wheel base of the engine being 28 feet 7f inches. The 
boiler has a barrel of 4 feet 11 inches in diameter outside, 
and contains 289 tubes, If \ inches diameter outside and 14 
feet 91 inches long between tube plates, these tubes giving 
an external heating surface of 2199 square feet. The fire- 
box surface is 1281 square feet, making 23271 square feet of 
heating surface in all, while the firegrate area is 33 6 square 
feet. The tanks carry 1760 gallons of water, and the weight 
of the engine is 55 tuns empty, or 71 tuns in working order. 
This engine is intended for service on the Grand Central 
Railway of Belgium, and it is exhibited by the maker, M. 
Charles Evrard, of Brussels, who has materially improved 
MM. Meyer's original design. 

RUSSIAN MALACHITE. 

The malachite work is perhaps the most beautiful of any- 
thing that is peculiarly Russian in the exhibition. No one 
who has only seen this stone, says the New York Tribune 
correspondent, with its graceful veinings and mottlings of 
dark and light green, in small pieces in jewelry, can realize 
its beauty when used in combination -with gilt in large vases, 
clocks, and for the tops of tables. The finest marbles or even 
jasper do not compare with it. The Russians alone possess 
the stone ; but in its cutting they develope nothing original, 
and only copy French and Italian forms. 

RUSSIAN WAR MATERIALS. 

The Russian Government makes a complete exhibit of her 
weapons of war, and, so to speak, shows her teeth to the 
world. Here are specimens of shot and shell, field artillery 
and mitrailleuses, 

GATLING GUNS, 

and American racks of breech loading small arms (Berdan's 
system, an American invention), cartridges and cartridge 
machines, tents, ambulances, accoutrements of all kinds, 



he same direction, namely, away from the spectator as lie 
examines the drawing. The remaining four wires (there 
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are seven at the point b), however, remain intact. The unin- 
jured wires can be seen at the lower side of the wound, the 
weapon which made the hole having missed them. 

The following information was received from Colonel Glo- 
ver, R. .E. : " The cable was laid on December 11, 1870, and its 
tests were satisfactory. It worked welluntilMarchl, 1871, or 
three months afterwards, when a serious fault had devel- 
oped itself, which prevented working. A vessel went out, 
found the fault, and repaired it on the 7th June, 1871. The 
fault was 222 miles from Singapore, and in thirty fathoms 
water, the bottom being marked sand and mud. The re- 
port which came "home to us was that a bony substance had 
been found jammed hard in the cable through the wires, and 
it was supposed to have been done before laying. As we 
could not understand why the original tests should be good 
if the substance had not existed, and why failure should be 
sudden, I did not believe this ; and on receiving the faulty 
specimen I went to Willoughby Smith, and we opened it to- 
gether. The bony substance appeared to us a fish tooth, 
probably a shark's ; but as no mark of the other jaw appeared, 
we were puzzled, and give it to you. This is all the infor- 
mation we possess, nor, indeed, can get more, as no persons 
have seen it since." 

I confess I was exceedingly puzzled with this most diffi- 
cult problem. The hole towards the spectator is two thirds 
larger than it is on the opposite side. If it had been an or- 




Engineering. The rolls are 7 feet 4'58 inches long and 9'84 
inches in diameter ; and the pulleys are arranged so as to 
drive, through double gear, backwards and forwards. The 
uppermost roller is raised by a very ingenious arrangement. 
. The hand wheel, shown in both views of our engraving, com- 
municates motion through a pair of bevel wheels to a hori- 
zontal spindle traversing the whole length of the rolls. This 
spindle has two worms on it which give motion to the worm 
wheels, one of which is seen in the end view on the outside 
of two columns lying underneath the gudgeons of the roller. 
The rotation of the worm wheels raises the roller (shown in 
its lowest position in the engraving) by means of internal 
screws. The machine, the workmanship of which has been 
highly spoken of by some cotemporaries, is intended to bend 
plates up to three fourths of an inch in thickness. 

POTASH SALT. 

The mines from which this product is obtained are very 
valuable, since there is no competition in the market. There 
are only two of these mines, one of which is in Germany, 
at Leopoldshall and Stassfurt, and the other in Austria, at 
Kalusz. Mr. Kustel writes, to the Mining and Scientific 
Press, from Vienna, that a very complete exhibition of potash 
and its productions can be seen at the Vienna Exposition. 
He says, in referring to the mines mentioned above, that it 
is the belief that these potash deposits are the result of 
the evaporation of former remainders of large seas, 
concentrated in a few favorable localities. The formation 
of these deposits, under such peculiar and lucky circum- 
stances, indicates that little prospect for new discoveries ex- 
ist in this line, but it is not impossible that such deposits 
may be found in the United States, in districts where salt 
rock is known to exist. Although the potash was known 
and used in many branches of industry long ago, its large 
and extensive application in practical life is not older than 
the discovery of the Stassfurt deposit (twelve or fifteen years 
ago). Formerly, the potash salt that covered the salt rock 
bed was considered a nuisance ; it was not utilized ; its value 
not known ; and now, not the immense bed of salt rock, but 
the above nuisance is considered the wealth of Stassfurt. 
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PLATE BENDING MACHINE. 

uniforms, models of navy yards and iron clads — in a word, 

all the paraphernalia of war by sea and land. 

^-<-»» m 

A Sawfish Cats a Telegraph Cable. 

In the Scientific American of February 17, 1872, we gave 
some account of the injury to the telegraph cable between 
Florida and Cuba, from the bites of sea turtles or other fish ; 
and also of injuries to cables submerged in the China Sea, 
occasioned by the attacks of marine insects. Another enemy 
to telegraph cables has made its appearance in the shape of 
the sawfish, who has been guilty of using his teeth upon 
the Singapore and Penang cable, and thereby suspending tel- 
egraphic communication. Mr. Frank Buckland, in a recent 
number of Land and Water, gives the following interesting 
account p.nd engraving : 

The drawing is made the actual size of the injured portion 
of the cable. A hempen rope, A, is tightly coiled round the 
gutta percha portion of the cable. This was, of course, un- 
derneath the iron wires which formed the outside of the 
cable. In the middle of the gutta percha the copper wires 
are seen embedded at b. In the middle of this gutta percha 
there is a jagged hole, exactly the size and shape of that 
given in the drawing. A minute observation of the interior 
of the wound will show that three of the wires at this point 
are snapped right across, the broken ends being all thrust in 



dinary fish, such as a shark, there ought to have been the 
marks of a bite on both sides of the cable, namely, of a tooth 
in both the lower and upper jaws. This wound, therefore, 
must of necessity have been made by a fish having but one 
tooth, and one tooth only ; but what fish is there that has 
only one tooth ? For several weeks I placed the specimen 
on my mantlepiece, and was constantly thinking over the 
puzzle. At last one day I hit it off all of a minute. On 
going round my museum I observed with most intense in- 
terest a beak or saw of a sawfish (pristis antiquorum) pre- 
sented to me by Dr. Day, Inspector of Indian Fisheries, the 
fish having been taken in the Andaman Islands. " That's 
the fellow," I said to myself, " that made the hole in Mr. 
Latimer Clark's telegraph cable ;" so, taking one of the teeth 
out of the beak of the sawfish, I placed a spare portion of 
the telegraph cable on the table, and struck the end of the 
tooth with the mallet, and immediately produced a wound 
almost, I may say exactly, similar to that found on the 
Penang telegraph cable. This tooth is seen at B. 

My theory is very simple, namely, that the perpetrator was 
a big sawfish. The cable lay at the bottom of the sea, when 
day a sawfish came by hunting for his dinner. The sawfish 
gets his food by waving his saw right and left, turning up 
the mud or sand in order to dislodge the delicate bodied ma, 
rine creatures on which he subsists. His teeth will tell us 
he cannot eat hard substances. When thus engaged in his 
submarine diggings, he suddenly came across the telegraph 
cable. His beak getting entangled in it, he gave it an extra 
blow and a smash downwards, and finally, getting enraged, 
hit it so hard that one:of his teeth went between the outer 
wires — through the hempen rope — and then through to the 
gutta percha, inj uring the wires. These various substances 
probably then held the tooth somewhat tightly. The fish 
then struggled and broke his tooth short off, leaving a bit of 
it actually imbedded in the cable among the wires. 

I am inclined to think that the sawfish uses his formidable 
weapon to stir up the mud in search of his food, because the 
points of the teeth in the saw, which are composed of very 
hard bony substance, are as sharp as the tips of a wild boar's, 
tusk, which are kept finely pointed by constant friction.. 
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NEW FOJfM FOR METALLIC TELEGRAPH POLES. 

We presume that there are few who, in common with 
ourselves, have not been impressed with the unsightliness of 
the cumbrous wooden telegraph poles which disfigure the 
finest, thoroughfares of our large cities. Huge tall posts, 
often crooked, with their defects made still more glaring by 
a coat of white paint, far from correspond with handsome 
stone facades or elegant architectural adornment. Hence it 
may be imagined that any 
substitute, particularly if 
made of metal, such as the 
novel invention herewith il- 
lustrated, and of a neat and 
graceful design, will receive 
favorable consideration, 
both from telegraph compa- 
nies, in point of its superior 
economy, and on account of 
its unobtrusive and even or- 
namental appearance from 
those charged with the im- 
provemectof our citystreets. 

The posts are made in sec- 
tions, of either cast or rolled 
angle iron, and construc- 
ted of the form shown in 
Fig. 1, that is, tapering from 
the base to the top ; and 
when made of cast metal 
the wide flanges have long 
openings or slots, A, in 
which pins may be inserted 
to adjust the wires. A ho- 
rizontal section of these 
portions is represented in 
Fig. 3. The cross pieces, B, 
by which to climb, may be 
cast in the angle between 
the wires. 

The sections are connected 
together by slips, C, Figs. 1 
and 4, on the end of one 
section ; between which and 
the .extremity of said sec- 
tion, the end of the adjoin- 
ing portion is slid in. Simi- 
lar clips, or dovetailed 
grooved clips, D, are ap- 
plied to *he upper ends of 
the top sections, Fig. 2, for 
the reception of the insula- 
tors for holding the wires. 

It is claimed that posts 
of this form are cheaper 
and more durable than those of any other pattern now in 
use. Patented through the Scientific American Patent Agen- 
cy, June 3, 1873. For further particulars address McCarver, 
Athey & Jennings, Oregon city, Oregon. 

m <#> * 

CUMMINGS' STEAM MOWING, REAPING, AND THRASHING 

MACHINE. 

Some issues back, we published an engraving and descrip- 
tion of the Hayes steam reaper, an agricultural invention of 
considerable merit recently introduced in England. The ar- 
ticle attracted the notice of a correspondent, Mr. Marcellus 
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V. Cummings, of Cteneseo, Henry county, Illinois, who has 
lately forwarded to us the facts, embodied in the following 
description and illustrated in the annexed engraving, relative 
to a machine of similar description, invented and patented 
by him (May 12, 1868) over five years ago, which, he informs 
us, is now in actual and successful use in the above men- 
tioned locality. Our illustration, from a photograph, will 
convey an excellent idea of its appearance and construction. 
The boiler is thirty-one inches in diameter by five feet in 
length, and is of the tubular pattern. There are two steam 



cylinders, each four by eight inches, together with a water 
tank holding five barrels of water, and coal bunkers con- 
taining five bushels of coal. The large driving wheels are 
five feet in diameter and eight inches in tread; the front 
steering wheel, operated as shown, is four feet in diameter, 
with similar tread. The grass sickle cuts six feet four inches 
and the grain sickle nine feet six inches. 

The inventor states that he drives his engine from farm to 
farm without the aid of horses, and that it traverses over 
plowed land, up hill or down, with the greatest ease. The 
rate of speed is about four miles per hour, and an acre of 
ground can be mown in twenty minutes. The grain thrash- 
ing machine is placed on a two wheeled carriage, which is 
coupled on behind the engine, and is thus hauled by the 
latter over country roads, from place to place, throughout 
whole counties. The entire weight of the apparatus is 4,200 
lbs. 

Judging from the facts transmitted to us, this invention 
appears of considerable importance and worthy of the atten- 
tion of farmers having large t»acts of land under cultiva- 
tion. The patentee states that his means did not admit of 
his constructing more than one machine, by the aid of which, 
however, he has earned sufficient to build another. If, as he 
asserted, and doubtless with truth, its advantages, both in 
itself and as a traction engine, are so extended, it amply de- 
serves a reputation much wider than it has attained. 

»<o. «. 

ELECTRIC GAS LIGHTER. 

We are indebted to the Belgian Bulletin de Musee for the 
accompanying illustration and description of an ingenious 
gas-lighting apparatus, the invention of Dr. Klinkerfues. 
The principle of the device is the heating of a coil of fine 
platinum wire, by a weak current of electricity, to a sufficient 
temperature to ignite the gas. 

The invention is' composed of a glass vase' of suitable 
shape, closed by a cover screwed on, and packed so as to 
exclude the air by a rubber plate, A. The two elements, B 
and C, are zinc and graphite, the former is in the shape of a 
tube, is pierced with several holes, and is attached to the 
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cover. The graphite is in the form of a cylinder and is se- 
cured as described further on. Upon the cover are the two 
electrodes, D and E, consisting of rods of braes at the upper 
extremities of which are spring clamps which hold the spi- 
ral of platinum wire. One electrode, D, is attached directly 
to the cover, the other, E, carries the graphite cylinder, and 
is isolated at its point of contact with the cover by a rubber 
envelope. 

The liquid contained in the vase is composed of three parts 
chromate of potash, four of sulphuric acid, and eighteen of 
distilled water. To use the apparatus it is only necessary to 
slightly incline the vase so that the liquid is brought in con- 
tact with the elements. A current is established which heats 
the platinum by which the gas is lit. On returning the de- 
vice to its vertical position, the fluid rests at the bottom and 
the current is interrupted. 

The same inventor has arranged a similar plan for the au- 
tomatic lighting of jets, the apparatus being placed upon the 
burner. During the day, while the pressure of gas is low, 
or when the supply is partially or wholly turned off, the 
liquid is not in contact with the zinc and graphite ; but on ad- 
mitting a greater pressure, the fluid is forced up and a cur- 
rent established. This device, hardly so practical in form 



as that above described, was fully explained on page 393 of 
our volume XXIV. 




SPECIFIC GRAVITY INDICATOR. 

Dr. Hermann Sprengel says, in the Journal of the Chemi- 
cal Society : "I have, for a number of years, availed myself 
of pipette shaped vessels in preference to the usual specific 
gravity bottle, the following being a short description of my 
method : 

" The form of my instrument, Fig. 1, is that of an elon- 
gated U tube, the open ends of which terminate in two ca- 
pillary tubes, which are bent at right angles in opposite di- 
rections. The size and weight of 
this instrument should be adapt- 
ed to the size and capability of 
the balance in which it is to be 
weighed. The instrument which 
served for my determinations 
had a length of 7 inches, and 
was made of a glass tube, the 
outer diameter of which was t \ 
of an inch. It hardly need be 
mentioned that the TJ shape is 
adopted for the sake of present- 
ing a large surface, and so. ren- 
dering the instrument sensitive 
to changes of temperature. The 
point, however, which I wish to notice more particularly (for 
reasons explained below) is the different caliber of the two 
capillary tubes. The shorter one is a good deal narrower (at 
least towards the end) than the longer one, the inner diame- 
ter of which is about '02 of an ineh. The horizontal part of 
this wider tube is marked near the bend with a delicate 
line, b. This line and the extremity of the opposite capilla- 
ry tube, a, are the marks which limit the volume of the 
liquid to be weighed. 

The filling of the instrument is easily effected by suction, 
provided that the little bulb apparatus (as represented in Fig. 
2) has previously been attached to the narrow capillary tube 
by means of a perforated stopper, that is, a bit of india rub- 
ber tube, tightly fitting the conical tubulus of the bulb. On 
dipping the wider and longer capillary tube into a liquid, 
suction applied to the open end of the india rubber tube will 
produce a partial vacuum in the apparatus, causing the liquid 
to enter the IT tube. As this partial vacuum maintains it- 
self for some time (on account of the bulb, which acts as an 
air chamber), it is not necessary to continue the suction, 
if the end of the india rubber tube be timely closed by com- 
pression between the fingers. When bulb and U tube have 
about equal capacity, it is hardly necessary, during the filling, 
to repeat the exhaustion more than once. Without such a 
bulb, the rilling of the U tube through these fine capillary 
tubes is found somewhat tiresome. The emptying of the IT 
tube is effected by reversing the action and so compressing 
the air. 

" After the IT tube has been filled, it is detached from the 
bulb, placed in water of the standard temperature almost 
up to the bends in the capillary tubes, left there until it has 
assumed this temperature, and, after a careful adjustment of 
the volume, it is taken out, dried, and weighed. 

" Particular care must betaken to insure the correctness of 
the standard temperature, for a mistake of 0'1°, causes an 
error in the 5th decimal, making 100000 parts 100001 -4 parts. 

" A peculiar feature of my instrument is the ease and pre- 
cision with which the measurement of the liquid can be ad- 
justed at the moment it has taken the standard temperature ; 
for it will be found that the liquid expands and contracts 
only in the wider capillary tube, namely, in the direction of 
the least resistance. The narrow capillary tube remains al- 
ways completely filled. Supposing the liquid reaches be* 
yond the mark, b, it may be reduced through capillary force 




by touching the point, a, with a litde roll of filter paper. 
Supposing, however, that in so doing too much liquid is ab- 
stracted, capillary force will redress the fault, if point, a, be 
touched with a drop of the liquid under examination ; for 
this gentle force acts instantly through the whole mass of 
the liquid, causing it to move forward again to or beyond 
the mark. 

"As the instrument itself possesses the properties of a 

delicate thermometer, the time when it has reached the stand- 

I ard temperature of the bath may be learned from the sta- 
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ility of the thread of liquid inside the wider capillary tube. 
The length of this thread remains constant after the lapse 
of about five minutes. 

" In wiping the instrument (after its removal from the 
bath) care should be taken not to touch point, a, as capillari- 
ty might extract some of the liquid ; otherwise the handling 
of the instrument requires no especial precaution. 

" The nicety attainable by this method is very satisfac- 
tory. " 

— — ** «s» * ' 

[From the Fourth Annual Report of Charles V. Riley, State Entsmologlst 
of Missouri.] 

THE GREAT LEOPARD MOTH. 

There is a large fs».mi]y of moths, known as Arctians or 
tiger moths, which is rendered conspicuous by the beauty of 
design and boldness of contrast in color which its members 
generally present. There are two whose caterpillars are of- 
ten seen, either rolled up cozily under some plant or crawl- 
ing rapidly across a path, but which are not by any means 
generally known in their more beautiful and perfect states. 
They were both more than usually common the past year, 
and both have very similar habits. They neither of them 
can be considered injurious ; but a brief account of their 
transformations, in this department of my report, will 
doubtless please and gratify many an inquisitive reader, 
who has wondered what the " hedge hog " caterpillars pro- 
duce. 

The species above named is the largest, and perhaps the 
most beautiful, of the family in North America. 

Its larva (Fig 1) may be 




called the large black 
bear, as the hairy worms 
of our different Arctians 
are popularly called bears, 
and the family name was 
derived from the Greek 
word for "bear." It is 
often observed in the fall 
of the year, though few 
persons have ever seen 
Fig. 1.— The Leopard Moth Larva. the moth which it pro- 
duces. This larva is black, and so thickly covered with jet 
black spines as almost to hide a series of roughened warts, 
on each joint, from which the spines spring. When dis- 
turbed, it curls itself up, and then the sutures of the joints 
are seen to be reddish brown, in strong contrast with the 
black of the rest of the body. If carefully observed, the 
spines will be seen to be barbed, as represented at b. 

This worm feeds, mostly during the night, upon the wild 
sunflower (helianthus decapetalus), the different species of 
plantain (plantago), and upon willows. J. A. Lintner, of 
Albany., N. Y*., thinks it likewise feeds on black locust, as he 
has often found it beneath that tree and has fed it on the 
leaves. It comes to its growth in the fall, and curls up and 
passes the winter in any shelter that it can find, being espe- 
cially fond of getting under the bark" of old trees. In the 
spring, it feeds for a few days on almost any green thing that 
presents itself, and then forms a loose cocoon, casts its 
prickly skin, and becomes a chrysalis. The chrysalis is 
black, and covered with a beautiful pruinescence, which rubs 
off almost as that covering a Duane's early plum. It has a 
flattened blunt projection at the extremity, armed with a few 
barbs and bristles. 

In a few exceptional instances I have known both this and 
the following species to go through all the transformations 
and produce the moth in the fall. The chrysalis state lasts 
but about a fortnight, when the moth escapes. 



Southern swamps, where the larva is dubbed " fever worm" 
by the negroes, under the absurd impression that it is the 
cause of fever and ague. 

As an illustration of the wonderful power of resisting ex- 
treme cold, which this caterpillar possesses, I will quote the 
following experience communicated to me by Mr. Lintner. 
He says : "I had placed one for hybernation in a small keg 
among leaves, which I inserted in the ground. During my 
absence from home, either the thawing of the snow or the 
wind had overturned the keg and driven away the leaves. 
On my return I found the larva remaining, but stiffly frozen, 
with its head encased in ice and fastened to the ground. As 
an experiment I detached a piece of the ground with the 
larva, and placed it in a warm room. On the thawing of the 
larva and the release of its head, it was restored to activity." 

EN ROUTE TO THE GRE IT EXPOSITION-LETTER FROM 
UNITED STATES COMMISSIONER PROFESSOR R. H. 
THURSTON. 

NUMBER 2. 




Fig'. 2.— The Great Leopard Moth. Ecpaittheria scrtionia, Stoll. (Lepl- 
doptera, Arctiattce.') 

Fig. 2 represents the female moth at a, and the male at b. 
T he upper portion of the abdomen is steel blue, or blue 
black, marked longitudinally along the middle and sides 
with yellow or orange. With this exception, the whole in- 
sect is white marked and patterned with dark brown, as in 
the figures. The male differs from the female principally in 
his smaller size and more acuminate wings, and by the nar- 
rower abdomen, which is also generally duller in color, with 
the pale markings less distinct The markings on the wings 
vary in a striking manner in different individuals, the oval 
or elliptical rings sometimes filling up, especially in the 
male, so as to look like black blots. This insect is considered 
rare in New England, but is much more common in the Mis- 
sissippi valley. It occurs still more abundantly in the 



London, June 10, 1873. 

The previous letter was written while on the Atlantic, 
with more than one half of our voyage accomplished. The 
remainder of the distance was made under very similar cir- 
cumstances of wind and sea. Light wind and sea, invaria- 
bly ahead, or on the bow, while admirably adapted to meet 
the wishes of those of the passengers who were at all 
inclined to suffer from sea sickness, prevented our making a 
quick passage, and we only made the land, at the north of 
Ireland, after a thirteen days run from New York. 

In that high latitude, the sun, at this season, does not set 
until late in the evening, and it rises correspondingly early ia 
tlie morning ; while the twilight, on a clear night, is suffi- 
ciently bright at midnight to enable us to read a newspaper 
without very greatly fatiguing the eyes.' 

It was broad daylight, therefore, when, the next morning, 
at about three o'clock, an unusual bustle on deck announced 
that they were preparing to set some of our passengers 
ashore at Moville, a little village in Lough Foyle, a few miles 
below Londonderry. A chilling breeze met. us, as we stepped 
on deck, and would have at once sent us below again had the 
scenery been less beautiful. 

THE NORTH COAST OF IRELAND. 

The green and fertile fields, lying on the slope which 
extends from the shore of the lough back to the summits 
of the surrounding hills, half concealed by the haze of early 
morning, the little hamlet of Moville close by, the larger 
dwellings seen at long intervals in the more picturesque 
spots, and an old ivy-covered, ruined castle, which we had 
just passed, formed, altogether, a picture beautiful intrinsi- 
cally, and one which, to eyes which had been, for nearly two 
weeks, only able to contemplate an unvaried expanse of roll- 
ing waves, appeared a second Eden. 

The steerage passengers were nearly all landed here, and 
the ship was soon headed seaward again. As the northern 
coast of Ireland was rounded, we had an opportunity to see 
that singular basaltic formation, 

THE GIANT'S CAUSEWAY, 

where 40,000 columns are packed closely together, forming 
the precipitous boundary of the Irish coast of Antrim. Iso- 
lated columns stood here and there, like colossal sentinels. 
At one point, a vast mass stood by itself at some distance 
from the face of the Causeway, with which it was connected 
by a bridge of ropes — a rude suspension bridge which has 
been thrown across the fearful looking gulf by some bold 
and skillful fisherman. It is a most interesting specimen of 
tarly engineering, for, like the rope bridges seen in 
South America and in China, this construction antedates 
considerably the days of Roebling. 

THE CLTDE. 
From this point all the way around the coast, across 
the North Channel, and up the Firth and the river 
Clyde, our eyes were feasting upon ever changing but 
always beautiful scenes. The lofty headlands of the 
Mull of Cantire, the hills of Arran and of Holy Island, 
the romantic bays and the narrow mouthed lochs of 
the Scotch coast, afford uninterrupted enjoyment to 
the lover of the beautiful in nature. At one point, we 
obtained a fine view of the summit of Ben Lomond, en- 
veloped in a soft purple haze, yet brought out into re- 
lief by a background of clouds illuminated by the bright 
golden rays of the setting sun; We took a pilot at 
Greenock, and, as we steamed slowly by the wharves of 
that old town — the birth place of James Watt — we 
counted nearly twenty large iron steamers, completed or 
in process of construction. 

Just below, we had passed a great steamer, theCity of 
Chester,next to the Great Eastern the largest in the world; 
.. and, not far above, we saw themonument erected to Hen- 
ry Bell, who sixty years ago built, here on the Clyde, the first 
successful steam vessel which ever ran in British waters. 
She was a little craft of about 60 tun 3 burden ; the City of 
Chester probably has a displacement of seven or eight thou- 
sand tuns. The latter is nearly 600 feet long. 

Nothing could be more appropriate than that the scene of the 
birth and of the first great work of James Watt, and that of 
the earliest triumphs of Bell, should be known, to-day, as the 
spot where the greatest masterpieces of human constructive 
talent are wrought. 

Just above Greenock is the famous castle of Dumbarton, 
where Wallace was for a time imprisoned. This, then im- 
pregnable, stronghold is built upon an enormous, steep sided, 
rock, which stands 500 feet high, all by itself upon the shore, 
and, projecting out into the tide, is a most strikingly pictur- 



esque object. Behind it is the village of Dumbarton, where 
the Messrs. Denny are building some fine iron ships. 

The scenery becomes less striking as we go up the river ; 
and the beautiful environed fishing villages, and the pleas- 
ant watering places, seen so frequently on the shores of the 
Firth, give place to isolated farm houses or elegant country 
seats, with smooth lawns and grounds elegantly laid out, as 
we progress towards Glasgow. 

As Glasgow is approached, the whole work done by the 
" Clyde Trust" in deepening the river, reclaiming the form- 
erly overflowed meadows which border it, and in building 
substantial embankments, is observed by every one. 

GLASGOW. 

The prosperity of a city is seldom dependent upon local 
natural advantages alone ; and the proximity of the iron and 
coal producing districts of Scotland, her experience in manu- 
facturing, and the advantages arising from the fact ■ that 
Glasgow is the birthplace of British marine engineering, 
could hardly have given that city her present position as the 
second in population (and the first in the realm in several 
branches of manufactures) had not her people, long ago, had 
sufficient foresight and energy to expend enormous sums in 
the improvement of the water approaches to the city. 

Two hundred years ago the port of Glasgow was on the 
Ayrshire coast. To-day ships drawing twenty-three feet of 
water have reached the city wharves. 

The work of maintaining and improving the ship channel 
below Glp sgow is, by act of Parliament, placed in the hands 
of the Clyde Trust Company, which is controlled by Glas- 
gow capital. This company have expended, in this work, 
about twenty-eight millions of dollars, and are still at work 
on their great scheme. They are permitted to levy a mod- 
erate tunnage tax, and the value of their labors, to the city, 
may be inferred from the increase of their income from this 
source. They received, in 1840, $286,487 ; in 1860, $448,938 ; 
and, in 1870, $493,346. 

They are employing a number of immense dredging ma- 
chines, and are removing about one million of tuns from the 
channel, annually. The registered tunnage of vessels arriv- 
ing and departing annually has now exceeded the enormous 
amount of 5,000,000 tuns. 

The wharf at which we landed was reached, after passing 
the great shipyards from which a large portion of all the 
iron vessels in the world are sent out, and after slowly 
threading the narrow channel left between the long lines of 
steamers and sailing vessels which were closely packed on 
each side, sometimes three or four abreast. We ran the 
gauntlet of custom officials and were glad to find ourselves 
comfortably settled in our hotel, in the small hours "ayont 
the twal." 

We had hoped to be able to make a leisurely tour Welt- 
ausstellung -ward, visitinfjf some important manufacturing es- 
tablishments in Great Britain and France, and some well 
known technical schools en route, but, among the letters 
awaiting us, at the office of our consul, was an urgent re- 
quest to appear at headquarters in Vienna duringthe follow- 
ing week. Much can be done in even the limited time al- 
lowed, if it is well employed, and our programme includes a 
day in Glasgow, a day in London, one in Paris and one in 
Munich, and at least three nights on the rail. R. H. T. 



Cultivation of Lobsters. 

An interesting account of some recent experiments in the 
breeding of lobsters is presented by a correspondent of the 
Boston Journal of Commerce, the locality of the trial being 
on the New England sea coast, which is celebrated for lob- 
ster fruitfulness, even if its shores are sandy. It appears 
that the lobster conservatory consists of an inlet from the 
s?a which has been enclosed by an embankment. The space 
enclosed contains thirty acres, and gates are provided to per- 
mit the tidal movement of the water. 

" Last summer some 40,000 lobsters, of every age and con- 
dition, were let loose in the pond. Many cf them were in 
the soft shell state, and many were unsaleable on account of 
a lost claw, or other mutilation. Food, in the shape of re- 
fuse from the fish market, was freely supplied to them ; and 
a gate was put up at the entrance to prevent their escape 
nto the sea. 

When the ice had covered the pond, holes were cut and 
lobster traps were put down. Good, sizeable hard shell 
lobsters were at once caught, and two things were proved : 
First, the water was deep and pure enough to keep the fish 
alive, and secondly, the fish were healthy, for they had taken 
their hardened shells, in the usual manner, and new claws 
had grown in the place of those lost. In the spring, eels, 
perch and a great many other kinds of fish were taken from 
the pond in liberal quantities ; and now that the spawning 
season is well advanced, the farm has reached its final and 
most critical stage. Some 15,000 good, marketable lobsters 
have been taken out and sold. Everything is favorable so 
far. 

The experiment is a very important one. If it succeeds it 
will introduce an entirely new system of lobster fishing, and 
do much to prevent the destruction of the natural supply. 
Nor is this all i for the same pond can be made to yield perch, 
flounders, eels, smelts, and other fish in great quantities, at 
no additional expense. 

<«-«♦> m 

Mr. J. H. Johnston, of the Great Western Gun Works, 179 
Smithfield street, Pittsburgh, Pa. , whose advertisement has 
been published in this paper for some time past, requests us 
to state that the minimum price of his double barrel shot 
guns should have been published at $8 instead of $8. We 
take this method of calling attention to the mistake, and 
would direct attention to his advertisement on another page. 
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The Hot Air Engine. 

To the Editor of the Scientifa American: 

I have another modification of the hot air engine to sug- 
gest. We have had several of these engines of the Ericsson 
and Roper stamp, mostly of the latter, in use in this vicinity 
for a sufficient length of time to test their merits pretty 
thoroughly ; and I am convinced that, when properly man- 
aged and not pressed beyond their normal capacity, they are 
both efficient and economical as a moderate power, say from 
one to four horse ; but I believe that their efficiency may be 
largely increased by a slight change in the arrangement of 
their parts. The chief trouble is caused by the action of ex- 
cessive heat upon their active parts ; this is especially the 
trouble when working up to their full capacity. 

In a previous letter (on page 373 of your volume XXVIII), 
I suggested that the trouble from over heat might be avoided, 
partially at least, by placing the cylinder directly below in- 
stead of one side of or above the fire ; this modification and 
some additional ones are clearly delineated in the annexed 
illustration. A represents the hot air cylinder ; C, its pis- 
ton ; B, the cold air or supply cylinder ; D, its piston ; F, the 
fire box and grate ; H, the ash pan. The pistons are perma 
nently connected together by the rods, K, and to these rods 
the cross arm, J, is permanently fixed. This arm transmits 
motion from the pistons to the parts marked I, namely, the 
connecting rods, crank, fly wheel, and shaft, as shown. 




At each downward stroke of the pistons, the valve, G 
opens and admits cold air into the supply cylinder, B ; and a 
each upward stroke, the cold air is forced through the pas 
sage, E, into the ash pan, H, and through the grate and fire 
F, thence over the edge of the fire box, down the annular 
space between the fire box and the wall of the hot air cham- 
ber to the cylinder, A, forcing the piston, C, downward by 
its expansive power ; thus the operation continues while the 
fire lasts. 

The direction of the air is clearly indicated by the arrows. 
It will be seen that this arrangement admits of the cylinders 
being open at the bottom, so that a self -lubricating device 
may be attached ; it consists of an elastic ring, M, attached 
to the piston, and a circular reservoir of oil or water into 
which the ring dips at each downward stroke of the piston. 
This self-oiling of the piston, without waste of oil, is cer- 
tainly a valuable feature of this arrangement, and the con- 
stant flow of cold air through the center of the hot air pis- 
ton and cylinder, up the passage, E, will tend to keep down 
the temperature in the cylinder below a troublesome point. 

The minor details, such as the exhaust valve, fuel door, 
regulator, etc. , I have not given in the illustration, but I 
would recommend placing the exhaust valve at the highest 
point in the hot air chamber ; the powerful upward tendency 
of heated air suggests this idea. I would also suggest making 
the exhaust valve and passage at least twice as large as they 
usually are ; this idea is suggested by the low tension of hot 
air as compared with that of steam, and its consequent more 
sluggish motion. 

The desire of the operators of these engines, to get more 
work out of them than they were designed to supply, seems 
to be the cause of the chief injury or trouble ; and I have 
no doubt that there will be such a modification in the pro- 
portion and disposition of their parts as to greatly mitigate 
this danger from overheat, and also to largely increase their 
efficiency. F. Q. WOODWARD. 

Remarks by the Editor!— Our correspondent's plans 
for the improvement of the hot air engine seem to be in the 
right direction, and we shall be glad to hear from him again. 
The minor details he alludes to are of great importance. We 
shall be pleased to see his plan for feeding the furnace with- 
out stopping the engine, if he has worked up that detail. 



The Rights of Inventors, 

To the Editor of the Scientific American: 

Pardon me if I take exception to your views as expressed 
regarding patents, in your last issue, when replying to the 
queries of the Hon. Hamilton Fish ; but the ground taken 
seems so unjust to the large body of discoverers and inven- 
tors that I cannot refrain from at least expressing my opin- 
ion. 

I think that the productions of a man's brains are just as 
much his property as thatacquiredby the labor of his hands. 
A patent is a title to that property, given him by the govern- 
ment as prima facie evidence that he is the owner, and the 
same laws which govern the rights of property should apply 
to a patent. If, as you say, " the invention by an individual 
of a new device by which his fellow men are benefitted does 
not entitle him, by any process of natural right or natural 
justice, to be a monopolist over his fellows, in respect to 
such article," and, " on the contrary, every man in every 
community is bound by the strongest natural obligations 
freely to contribute his best powers of mind and body to pro- 
mote the common welfare," it is just as reasonable to say 
that every dollar that he earns shall be used for the benefit 
of his fellow men. 

Acquisitions of any kind are at the expense of labor, force, 
vitality, or, what is regarded as their equivalent — money, and 
if I have passed the best days of my life in patient study, 
self denials, disappointments, misgivings and failures to 
wrest from the secret forces of Nature that which any one 
else might have gained by the same means — by what right, 
natural, legal, moral or social, does that process, when I have 
acquired it, belong to any bui myself, any more than the 
bread that I have earned by the sweat of my brow ? I sim- 
ply ask the question. I cannot answer it. 

J. E. Wilson. 

Remarks bt the Editor. — Our correspondent forgets 
that his person and all his possessions belong to the State. 
If by years of toil and study he has acquired property, the 
State may seize it : may take his body and compel him to 
service : may imprison him, or even destroy his life. Our 
correspondent lives in the constant experience of these facts. 
When the State wants money, it helps itself from our cor- 
respondent's earnings ; when it wants a new road, it takes his 
lands, pulls down his house, and drives him away, nolens 
wlens. In a community, all private interests and rights are 
ignored. Were it otherwise organized, society could not 
exist. 

Let us follow out our correspondent's theory and suppose 
that he were the first inventor of bread. The exclusive right 
to make, use and sell bread would be his by natural right, 
transmissible to his heirs and assigns for ever, if we under- 
stand pur correspondent ; and all the world must starve if he 
or they should so will. Such reasoning is manifestly unten- 
able. 

While an individual may labor and enjoy the fruits of his 
labor, he cannot be permitted to interfere with others who 
do the same thing, unless by their consent. 

Now, a patent is an interference with the rights of others ; 
but the people consent to it temporarily, on the ground of 
expediency. The State wishes to encourage individuals to 
invent. The promise of a patent tempts men to do so. The 
new arts and inventions thus discovered are in due time 
seized by the State and become public property. A patent is 
simply a reward offered for a special purpose. It is a mere 
baited hook for the catching of inventions for the sole bene- 
fit and use of the people.. 

m <a i m 

Water as Fuel. 

To the Editor of the Scientific American : 

I observe, in your issue of April 5, some observations on 
this subject, to which, as the data are not fully described in 
the Alta, your editorial remarks hardly apply. In addi- 
tion to the Alta's description, I may mention that the 
boiler is a small one (working under only 40 lbs. pressure), 
from which the steam passes through a superheater, which 
is a pipe bent several times at right angles to itself, and at 
each angle there is a flat disk against which the steam 
impinges. This is said to have the effect of decomposing or 
breaking up the steam, pretty much on the same principle as 
some atomizers for inhalation were arranged. The steam, 
then, is directed against a jet of any hydrocarbon, which is 
claimed to unite with the oxygen of the water, leaving the 
hydrogen to be consumed by contact with the oxygen of the 
atmosphere, thus forming a veritable oxyhydrogen blast. 
Of course, a fire has to be lit under the boiler to start the 
steam, and thus the inertia is overcome ; but, the boiler and 
superheater being situated within the influence of the oxy- 
hydrogen flame, when steam sufficient is generated to start 
the oxyhydrogen blast, no more fuel is required to keep up 
the steam in the boiler. 

I am no believer in the slightest approach to perpetual 
motion, and I must say this looks very like it, with the 
exception of first overcoming the inertia by other means 
than those self-contained. I have visited this furnace several 
times to judge for myself ; and, for the size of it, I must say 
it is the most powerful flame I have ever seen, and its effects 
are most satisfactory in smelting refractory ores. It is called 
here, I think, the Stevens patent. 

If, as is claimed, steam can be decomposed and broken up, 
or, rather, broken up and decomposed, by striking, under 
pressure and heat, against angular projections, leaving the 
oxygen to combine with a hydrocarbon, and leaving the 
remaining hydrogen to unite with the oxygen of the air, 
then the invention is based upon scientific laws and actually 
works in practice. But if that claim is fallacious, then there 
must be some hitch which I have failed to detect, as the 
boot top experiment cannot be gainsaid ; but if the thing is 



not based upon scientific principles, I should like to know 
where the hitch comes in. 

I am inclined to think that the steam is volatilized, if I 
may use the expression, by repeated breaking up or division 
of its molecules, as water or perfume is broken into spray ; 
and in that state, the union of the oxygen with the hydro- 
carbon is facilitated. 

I have no interest in the matter other than as an inquirer 
and student of natural philosophy. 

Oakland, Cal. A. W. T. 

Remarks by the Editor. — We will allow that the steam, 
by striking against the disks and passing through the super- 
heater, becomes so intensely heated that it is decomposed ; 
but, even in this case, there is no "hitch," and our remarks 
in our journal of April 5 apply with full force to this and 
all other cases in which water is used as fuel. The "hitch," 
in our correspondent's conception cf the process, appears to 
be that he considers the steam to have acquired so much 
power, after being decomposed, that it is a'ule to form the 
same quantity of steam, and have a large reserve of heat 
remaining. This would be true perpetual motion, except 
that the process has to be started by the use of coal. Now 
it must be evident that, if the steam cannot commence its 
decomposition without fuel, neither can it continue this dis- 
integration without a similar amount. A very simple expe- 
riment would prove the truth of this proposition. If the 
decomposed steam has enough heat energy to enable it to 
decompose a similar amount of steam, and leave something- 
over, we have only to cut off the supply of hydrocarbon, and 
the process will go on, with somewhat diminished intensity, 
to be sure, but still quite vigorously. If this experiment 
were to be tried, there would be a " hitch " indeed. 



The Proposed Transatlantic Balloon Voyage, 

To the Editor of the Scientific American: 

In regard to the feasibility of a transatlantic trip by 
means of a balloon, my impression is that Professor Wise 
understands himself and his subject infinitely.better than 
do the public ; and it is extremely probable that his success 
is more than possible. The fact is well known that currents 
of air, moving in different directions, form the aerial strata 
around the earth ; and all that would be needed by the navi- 
gator, in order to make balloon voyaging a perfect science, 
would be to understand these movements. These can be de- 
termined by observation and experiment ; and it may be, in 
future years, that we shall be as familiar with these air 
strata as the geologist is now with those of the rocks, or the 
navigator with the currents of the ocean. Fixed laws gov- 
ern all matter, and we are all children in the great school of 
Nature, learning these laws. Where is the great danger 
and difficulty about balloon navigation when these currents 
are known ? It will be a mode of navigation safer and far 
speedier. than the ship or steamer. The ship is confined to 
one stratum of the atmosphere, where may prevail a terrific 
tornado in which nothing will live, while the balloon may 
rise or fall out of danger when navigators of experience con- 
trol her. A well constructed balloon will be as safe as either 
the ship or steamer. There is no more danger of the col- 
lapse of a balloon than of a ship springing a leak or a steam 
boiler exploding ; besides, the balloon may be divided into 
compartments of air chambers to insure greater safety. I 
remember reading a year or two since an article, written, I 
think, by Chancellor Livingston in 1812, in reference to the 
feasibility of steam carriage by rail, in which the Chancellor 
ridicules the idea as preposterous, and states why the pro- 
ject will not succeedt' His reasons why are very laughable 
to us now, who gee their fallacy. All inventions of value to 
the world spring not forth as Minervas, but have their baby- 
hood, youth, and manhood. I truly hope Professor Wise 
may be encouraged in his grand enterprise. 

New York city. C. Rowland. 

m <#> m 

The Meteors of November 14 and 27. 
To the Editor of the Scientific American : 

The meteoric display whose present epoch is November 14 
occurs later in the month at each successive return. In 
other words, its node progresses on the ecliptic, so that an 
interval of 33 years corresponds to an advance of one day i.i 
the date of the shower. In 1932, therefore, the periodic fall 
of stars will occur on the 16th of the month. On the other 
hand, the node of the Blela meteors has a retrograde motion. 
The latest showers from this source were those of Novem- 
ber 29, 1850, and November 24 to 27, 1872. At the same 
rate of motion, the nodes of the two rings will meet about 
November 16 or 17, 1932. As these meteor clouds move in 
opposite directions, the double shower at that time will 
probably be one of unusual interest. 

Bloomington, Ind. Daniel Kirkwood. 



'» ■', Fruit Safes. 

Fruit may be preserved in excellent condition the year 
round, provided the temperature be low and dry. It is be- 
coming now to provide fruit safes for this purpose, and in 
some localities the neighbors unite to construct a suitable 
building, in which each subscriber is entitled a fixed share 
of the storage room. 

Mr. Christopher Shearer, a fruit farmer near Reading, 
Pa., has a fruit "safe fifty-five feet square, which holds, 
when filled, about one hundred and forty cartloads of ice and 
four thousand bushels of fruit. Last fallMr. Shearerplaced 
in it one thousand seven hundred bushels of apples, four 
hundred and fifty bushels of Bartlett and fifty bushels of 
Lawrence pears. Some of the apples are still there and as 
solid as when they were taken from the trees. 



© 1873 SCIENTIFIC AMERICAN, INC 



38 



Mtntxik fttntttom. 



[July 19, 1873. 



IMPROVED CULTIVATOR. 

Our engraving illustrates a new form of cultivator, which 
is constructed so as to cultivate or loosen the earth between 
two rows of growing crops of corn, tobacco, sugar cane, cot- 
ton, or other products. The special improvement in the ma- 
chine consists in the arrangement, in connection with a single 
shovel plow, of a series of hoes arranged in rear of the 
former and adjustably secured to the plow. 

The standard, Pig. 1, projects above as well as below the 
beam, and carries on its lower end the shovel, A, upon the 
back of which, and at either side, are pivoted wings, B. These 
are secured by bolts and nuts, as shown, and may be adjust- 
ed so as to operate to the best advantage under varying con- 
ditions of soil; In rear of the shovel are four hoes, arranged 
in pairs, C C and D D, and connected by the tie rods, E, to 
the beam. The rods to which 
these hoes are attached extend 
upwards, and are hung upon a 
horizontal bar, F, which passes 
through the handles of the 
standard. This rod is prefera- 
bly screw threaded, and provi- 
ded with the requisite number 
of nuts to hold the different 
parts in their proper relative 
posilions. The pair of hoes, C 
C, are held "apart by a bar, G, 
and the other hoes, D D, are 
similarly separated by a like de- 
vice. These bars are clamped 
to the hoes by, bolts and nuts, 
and are 'at those points provided 
either with a series of notches 
or with longitudinal slots so 
that the blades may be spread 
apart as circumstances may re- 
quire. The hoes are turned up 
on one side so that by changing 
them from one side of the plow 

to the other, they may be made to throw the earth up to or 
away from the row of growing plants. 

When it is desirable to use the single shovel plow without 
the hoes, the latter are disconnected from the tie rods, D, 
which, together with the hoes, D D, are tied up or hung upon 
the handles, as in Fig. 2, while the hoes, C C, are s.vucg 
over and carried on top of the beam. Either pair of hoes 
may be thus disconnected while the other pair remain in 
operating position. 

Patented December 10, 1872. For further particulars ad- 
dressthe inventors, Messrs. C. and P. G. Krogh, Kroghville, 
Jefferson county, Wis. 



John Stray. 

John Stray is employed as an engineer in a factory at 
Jersey City, N. J. He is a short.thick set man of fifty years 
or so, with a frosted beard, and does not look as if anything 
very serious had ever happened to him. But he is the hero 
of a patriotic exploit that will live in the memories of his 
fellow citizens. John Stray was a private in the First New 
York Volunteer Engineers, at Morris Island, Charleston, 
S. C, during the siege of 1863. An important gun— a 200 
Parrott — had been spiked by the enemy, who were then en- 
abled to occupy rifle pits very near the gun, and prevent its 
use by shooting down whoever ventured to attempt the re- 
moval of the spike. Stray was known to be a good me- 
chanic, and at last yielded to the request of the commanding 
general to undertake the desperate job. He straddled the 




AN IMPROVED HOUSE COLLAR BRACE. 

The weakest part of the ordinary horse collar is at the 
Under side or throat, as it is at this point that the strain is 
principally applied. As a result, and especially in light col- 
Jars, the article becomes worn out or breaks in this locality 
much sooner than in other portions. To obviate this difficul- 




KROGH'S FARM CULTIVATOR. 

gun, and for fifteen minutes drilled away amid a shower of 
bullets, then hitched on the primer and lanyards and drop- 
ped to the ground. The enemy thought they had hit him 
and sent up an exulting howl, but the flash and roar of the 
great gun and the showering of grape through their ranks 
soon showed them their mistake. Those who could do so 
ran for their lives, but many were killed. It was found that 
twenty -two bullets had struck the gun while John Stray 
was working his drill. 

' — ^ i# > m -— — — 

NOVEL CLAW HATCHET. 
The object of this handy little device is so clearly indicated 
in our illustration that.little description is required. It con- 




sists, simply, in a claw, made upon the hammer end of an-or- 
dinary hatchet, which serves to grasp the top hoop of a bar- 
rel. By the aid of the handle as a lever and the hatchet 
head as a fulcrum, the hoop can be quickly removed unin- 
jured, thus allowing the head of the barrel to be easily taken 
out-. Patented Nov. 12, 1872, by Mr. D. E. Weaver, of Che- 
viot, Ohio. 

-»<♦,.-_ 

NEW HEEL PLATE FOR BOOTS AND SHOES. 

Mr, Gideon B. Massey, of New York city, is the inventor 
of this device, the object of which is to prevent the unequal 
wearing out of boot heels and their consequent unsightly 
twisting over to one side, A disk of rubber is arranged of 
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ty, Dr. Edward Batwell* of Ypsilanti, Michigan, has recen"T 
ly patented, April 15, 1873, a metal plate which extends up 
some distance, and thus prevents the collar from closing on 
the horse's shoulder. The form of the device, which may 
be made of any suitable metal, together with its mode of ap- 
plication are readily understood from the annexed illustra- 
tions. 

Dr. Batwell states that the invention has been fully tested, « 
in preventing' pressure and in retaining the collar in good 
shape, for the past two years, and that by its use he has been 
enabled to employ collars otherwise entirely worthless, from 
being broken or worn out at the throat. For further particu- 
lars regarding sale, rights, etc., address the inventor as 
ahove. 




a diameter to fit within a flange on a metal plate and to pro- 
ject below the same, forming a wearing surface of the heel. 
This is attached by a fastening screw and a conical metal 
washer formed to fit the under side of the screw head. The 
latter is forced into the disk, which it pushes into the dove- 
tail flange by which it is securely held. As the wearer turns 
upon his heel, the plate will partially revolve and change its 



position, so that the heel will wear square and the foot be 
thrown flat upon the ground. The use of india rubber or 
other elastic material prevents slipping .on the ice, and adds 
to the gracefulness of the step, while carpets are not injured 
by projecting nails or sharp angles, Patented September 17, 
1872. 

•<••-«. 

Progress of Astronomy in the United States. 
Mr. Richard A. Proctor, the distinguished British astrono 
mer, bears the following testimony to the progress and re- 
sults of astronomical science in this country : 

" The American arrangements for extending government 
aid to astronomy seem to me to afford a model which might 
be copied with advantage on this side of the Atlantic. Wis 
see their physical observatories attached to other govern- 
ment establishments, to univer- 
sities, and so on. Their profes- 
sors of astronomy are not only 
real working astronomers, but 
skillful mathematicians (for the 
most part university men) and 
men of admirable zeal in the 
cause of science. I have been 
struck with the abundance, I 
had almost said the superabun- 
dance, of labor which has been 
bestowed on work the record of 
which has recently reached me 
from America. Thus, in the 
mathematical investigations of 
the coming transits of Venus, a 
problem of difficulty has but to 
be suggested, to be at once at- 
tacked and solved to the utmost 
limits of exactness. The pic- 
tures of solar phenomena, spots, 
facuhe, and prominences, are the 
most striking and beautiful I 
have yet seen. Their lunar pic- 
tures are remarkable for artistic beauty, as well as scientific 
value, and, altogether, their work, as I have said, is a model 
for our astronomers." 



A NEW EIRE ESCAPE. 

Our engraving represents a new portable fire escape, by 
means of which, it is claimed, a person can lower himself 
with ease and safety from the windows of a burning build- 
ing, Or, if necessary, may be let down by some one within the 
edifice. 

The apparatus is attached by the hook, A, to a suitable 
clamp, not shown, which is readily fastened to the window 
sill or casing. To the lower hook, B, is hung a sling seat in 
which the descending person is supported. Thus arranged, 
the device is operated by the individual within the building, 
who, by means of the screw, C, which presses a chock against 
the revolving disk attaclied to tlie barrel on which the rope 
is wound, governs the descent, causing the same to be fast 
or slow at will. 

Incase of a person lowering himself, the machine is. in- 
verted and suspended by the hook, B, to the clamp, the 




sling being hung to the other hook. The operator then 
grasps the handle, D, with the left hand, and the screw, C, 
with the right hand, and thus regulates his downward-move- 
ment. By tightening the screw, a slow descent may be ef- 
fected by means of the crank, E. The invention is stated 
to be cheap, efficient; and not liable to get out of order. For 
further particulars regarding agencies, sale, etc. , address the 
patentees, Messrs. Merritt & Sweetser, P. O. Box 2,643, North 
Bridgwater, Mass. 

<Hi • 

Phebtajttrene. — This name has been given to a new hj>- 
drocarbon obtained from crude anthracene. It contains car- 
bon and hydrogen in the same proportions as the material 
from which it is derived. 
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An Ocean Race of Seventeen Thousand miles. 

An ocean race between an American and an English clipper 
ship has just been heard from. The American clipper-built 
ship Young America and the English La Escocesa sailed 
from San Francisco for Liverpool on the 27th February last, 
laden with wheat. Distance 17,350 miles. The Young 
America made the passage in 106 days, and her British an- 
tagonist in 117 days. About $20,000 was wagered in San 
Francisco on the result. The running time for making the 
same distance by our fastest Atlantic steamers, without 
stoppage for coaling, would be 58 days. 



Collecting Wild Animals for the English Market. 

In London there are one or two concerns which make it a 
business to collect wild animals, in India and in other coun- 
tries, which are brought to the English metropolis and kept 
in stock until sold to zoological gardens and menagerie pro- 
prietors in other parts of the world. From this source, 
Barnum and others recruit their exhibition stock. In a re- 
cent number of Land and Water, it is stated on the author- 
ity of a Singapore paper that : "For some time past an emis- 
sary from Mr. Jamrach, the celebrated proprietor of mena- 
geries, has been staying in Singapore. The business which 
brought him here is to purchase specimens of the ferm naturw 
indigenous to the Malay Peninsula and surrounding coun- 
tries. The result of his exertions may be seen at the 
yard attached to the Hotel de la Paix, where are as- 
sembled the animals and birds obtained up to the pres- 
ent time. These of themselves form a curious and 
very interesting collection, that has attracted a num- 
ber of visitors. The gentleman in charge most courte- 
ously exhibits the creatures to those desirous of seeing 
them, and the amusement to be derived from a visit 
more than repays the trouble involved, as will be evi- 
dent from ' the following list : Four large male and 
female tapirs from Malacca, two cassowaries from 
Macassar, three Victoria crowned pigeons from the 
Celebes, two orang outangs, two black parrots, a black 
panther, a young female elephant, a bear from 
Borneo, and a pair of Borneo fire back pheasants. Of 
the above, the panther, which is a very snarling, fero- 
cious looking customer, and the elephant were pur- 
chased from H. H. the Maharajah of Johore. Young 
Bruin is comical looking, with already a tendency to 
practical joking. A short while ago, he slipped his col- 
lar, and, getting into a house where were some young 
children, evinced his playful tendencies by a desire to 
rub noses with them. The timid owner of the house 
ran for the two revolvers he keeps beneath his pillow, 
but before he had time to uncase them, Master Bear's 
keeper came up, and rescued his protigi from impend- 
ing destruction. The little creaturajpoks as harmless 
and innocent as a puppy. We hear that these animals, 
with a rhinoceros or two expected next week, will be 
shipped for England by the next steamer of the Ocean 
Steamship Company ; and in addition to them, Mr. 
Jamrach's agent has entered into a contract with two 
local Nimrods (Messrs. Fernandez Brothers) to hunt 
and buy up, within the next sixmonths,eight live spe- 
cimens of each of the following animals, namely, rhi- 
noceri, tapirs, tigers, and black panthers, and sixteen 
male and female Argus pheasants. The hunters for 
the rhinoceri have a number of pits dug for entrap- 
ping these animals ; ahd if they fall in , that ardent - 
naturalist, Mr. Frank Buckland, will probably ere long 
have the pleasure of chronicling the birth of another cock- 
ney rhinoceros.' " 

— «-<•>« 

Concrete Chimneys. 

The first chimney ever built of concrete, and without scaf- 
folding, has, according to the Engineer, been constructed at 
the Chain Cable and Anchor Testing Works, at Sunderland, 
England. The structure at the base is 7 feet 6 inches by 7 
feet, and is carried up square to a hight of 22 feet 3 inches, 
up to which point no especial novelty in its construction is 
presented. The corners, however, are gradually cut away ; 
and at the hight of 24 feet above the surface, the octagonal 
form of the tapering portion of the chimney begins. This 
part of the work was molded as follows : Panels three feet 
in hight and made of J inch boards were hinged together at 
their outer edges in such a manner that, if the lines of the 
inner edges were produced, they, the lines, wbuld come into 
one point at half the hight of this section of the chimney. 
These panels on the interior and exterior of the chimney 
formed shells, between which the concrete was packed. To 
fill up the intermediate space between the inner edges of the 
panels, wedges were introduced, which, as the 1 concrete set, 
were gradually reduced in order to allow for the decrease in 
size. Stud bolts connected the wedges with uprights of the 
frame, and this reduction, made as above, was just sufficient 
to take off the holes through which the bolts passed. 

When the shaft had been erected half its hight, the panels 
were reduced sufficiently to admit a second set of wedges of 
exactly the same dimensions as those first introduced, bring- 
ing the inner edges of the panels (produced as before) to one 
point at the center of the top of the chimney ; that is to say, 
in a manner similar to that in which, at their original dimen- 
sions, they had been brought together at half the hight. The 
uprights, to which the panels were secured,. were 6 feet in 
length ; and as the latter were but 3 feet, the uprights had a 
continual hold of 3 feet on the completed work, thus insur- 
ing regularity of line. 

The cement used was one part Portland cement to eight of 
gravel, and at one time these parts were increased to one to 
five. The chimney, when completed, was stuccoed with 
cement, and drawn in courses to imitate stone. 



KOBERT WILHELM BUNSEN. 

The labors of the savant whose career we are about to 
portray belong essentially to researches which are not ex- 
clusively chemical, or exclusively physical, but appertain to 
both, and haveadded largely tothat branch of science known 
as physical chemistry. As Berzelius will always live in our 
memory as the founder of the electro-chemical system, Ger- 
hardt as the discoverer of the theory of types, and Liebig as 
the originator of agricultural chemistry, so will Bunsen al- 
ways be remembered as the one who has most contributed to 
the application of chemistry to physical inquiries. Like all 
men of great genius, the subject of our biographical notice 
was less occupied with the reinvestigation of phenomena and 
laws already known than with the exploration of new re- 
gions and the discovery of facts which, in themselves, indi- 
cated new scientific truths. 

The discoveries which have done most to extend Bunsen's 
renown are those pertaining to spectrum analysis ; but his 
name will always be recalled when we speak os the theories 
of periodical fountain springs, or of the phenomena of the 
absorption and combustion of gases, or of the chemical ac- 
tion of the different rays of the sun. 

Robert Wilhelm Bunsen was born on March 31, 1811, in 
Gottihgen, a town in Hanover, known by its famous univer- 
sity, in which his father occupied one of the chairs of lan- 




joys excellent health, and is still unceasing in the pursuit of 
his investigations. His style of lecturing is very happy, and 
has always attracted a large audience. His modesty is un- 
surpassed ; and even when speaking in his lectures on spec- 
trum analysis, he never mentions having contributed any- 
thing to this science, but speaks only of the discoveries of 
his friend Kirchhoff . Among his pupils are Roscoe and 
Tyndall, who, as is well known, are among the most ardent 
laborers in the field of science. — Science Record for 1873. 

•-••>«. _ 

A New Scientific College. 
A new institution, somewhat on the plan of the Stevens 
Institute, Hoboken, N. J., is soon to be built at Birmingham, 
Eng., founded on the generous endowments of Sir Josiah 
Mason. The institution is to be called " Josiah Mason's Col- 
lege," or "Josiah Mason's College for the Study of Practical 
Science." Regular systematic instruction is to be given in 
mathematics, abstract and applied physics, both mathemat- 
ical and experimental ; chemistry, theoretical, practical and 
applied ; the natural sciences, especially geology and miner- 
alogy, with their application to mines and metallurgy ; bot- 
any , and zoSlogy, with special application to manufactures ; 
and physiology, with special reference to the laws of health. 
The English, French and German languages will also be 
taught. The trustees have power to include mechanics' and 
architecture and all other subjects necessary to carry 
out the objects of the founder. Mere literary educa- 
tion and instruction are excluded, as well as all teach- 
ing of theology and subjects purely theological. No 
principal, professor, teacher, or other officer of the col- 
lege is ever to be called upon to make any " declara- 
tion as to or submit to any test whatever of his reli- 
gious or theological opinions," nor are these in any 
wise to be considered either as qualifications or dis- 
qualification for holding any office, fitness to give the 
instruction required being the sole and only test. Pro- 
vision is also made for giving lectures and opening 
classes for popular or unsystematic instruction, at 
which the attendance shall be open to all persons, 
"without dislinction of age, class, creed, race, or sex." 
The founder's object being to promote the prosperi- 
ty of the manufactures and industry of the country, 
the college will be open to qualified persons of all class- 
es who have to rely on science, art, or manufactures for 
a livelihood, " especially the more intelligent youth of 
the middle class." Provision is also made, when the 
funds permit it, to provide instruction for females as 
well as males. 



EOBEET WILHELM BTOSEN-. 

guages. At the age of seventeen he entered the university 
of his native town, in order to pursue physical and chemical 
studies ; and after having passed through all the grades, he 
took the degree of doctor in 1833. In 1836 he removed to 
Cassel, in order to fill the chair of chemistry at the polytech- 
nic school of that city, which had been vacated by Wohler. 
Two years later, Bunsen was elected professor of chemistry 
in Marburg ; and, in 1851, he removed in the same capacity 
to Breslau. In 1852 he was nominated professor of chem- 
istry in the university of Heidelberg, which position he still 
holds. 

His earlier labors were devoted to researches on double cy- 
anides, on the various kakodyl compounds, and, in connec- 
tion with Schischkow, on the gases of detonating com- 
pounds. He also discovered in the freshly precipitated hy- 
drate of oxide of iron an excellent antidote for arsenic. In 
the domain of physics, we see him engaged in determining 
the specific weight of various bodies, in studying the law of 
the absorption of gases, and the influence of pressure upon 
the solidification of liquids. We owe to him important con- 
tributions relative to the combustion and diffusion of gases, 
etc. Bunsen is the discoverer of the galvanic battery which 
bears his name, and which is now most commonly in use, 
also of that wonderful instrument known as Bunsen's burn- 
er. In the summer of 1846 he undertook, with Descloizeaux, 
a voyage to Iceland, in order to investigate the periodicity of 
the fountain springs, especially that of the great geyser. 
The result was that beautiful theory of the geyser eruptions 
which was afterward illustrated experimentally by Muller in 
Freiberg. In 1859, Bunsen first prepared the metal magne- 
sium on a large scale, and showed that it yields the most 
brilliant artificial light known,and that its photo-chemical ac- 
tion was one thirty-sixth of that of Solar light. In conjunc- 
tion with Roscoe, he determined the chemical action of the 
various rays of the sun. 

The researches of Bunsen on spectrum analysis date from 
the year 1860. Since that time he has contributed a large 
number of exhaustive memoirs on this subject to Poggen- 
dorff's Annalen and to the Annalen der Chemie und Pharma- 
cie, besides many special volumes. 

Herr Bunsen, although now in his sixty-second year, en- 



Comparative Heat and Brilliancy of the Sun 
and the Moon. 

The Earl of Rosse, in a recent lecture before the 
Royal Institution, gave some interesting information 
concerning the various experiments heretofore made 
to detect the heat of the moon, and then described his 
own efforts in this line, which are the iatest that have 
been made known. By means of a specuia.mirror, a 
thermo-pile, and a pair of reflecting galvanometers, 
made on Sir William Thomson's plan, such as are used 
for sending messages over the Atlantic cable, the Earl 
was enabled to demonstrate the presence of heat from 
the moon, but the temperature of the lunar surface 
still remains far from being determined. My calcula- 
tions, he says, lead me to estimate the heat from the 
moon as the eighty thousandth part of that from the 
sun. Bouger's experiments give the brilliancy of the full 
moon as the 300,000th of that of the sun, Wollaston gives it 
as the80,172d, Zollner as from 618,000th to 619,000th, and 
Bond as the 470,980th. The maximum of the lunar heat ap- 
pear to be a little before full moon ; the unequal distribution 
of its mountains and plains, perhaps, goes to explain this 
phenomenon. 

« m «. 

Aniline Black. 

BY OH. LAUTH. 

Aniline black, being necessarily absolutely insoluble, can- 
not" be fixed like another coloring matter, but must be formed 
in the place which it is to occupy upon the fiber. . To mix, 
with a salt of aniline, oxidizing agents capable of producing 
the black, and to wash the yarn in such a bath until the 
color is developed, is a method which does not yield good 
results, because the black, instead of fixing itself upon the 
fiber, remains suspended in the liquid. 

The improvement consists in fixing on the fiber an insolu- 
ble oxidizing agent, and passing it subsequently into the 
solution of a salt of aniline. 

The agents in question are the higher oxides of manga- 
nese, binoxide and chloride of lead,etc. Binoxide of manga, 
nese has especially attracted my attention. To get an intense 
black, it is necessary to mordant in chloride of manganese at 
40° B. , working the cotton in this bath for an hour, wring out 
well and, without rinsing, pass it into boiling soda lye, at 12° 
B., holding lime in suspension. Or the cotton may be first 
mordanted in a boiling manganese bath, and then passed 
through cold alkali. After the fixation of the oxide, the 
cotton is washed in much water,and passed into a lukewarm 
chloride of lime bath, regulating the proportion of this agent 
so that it may never be found in great excess, which might 
injure the fiber. It is best to add the chloride of lime, little 
by little, till the manganese bronze is sufficiently intense. 

I have endeavored to modify the conditions of fixing the 
manganese. I mention a single remarkable result. A tis- 
sue, mordanted with manganese and placed in a chamber 
filled with ammoniacal gas, is found of a deep brown when 
taken ovt, the protoxide of manganese becoming readily 
peroxidized under these circumstances. 
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Dyeing. — The yarns, charged with manganese and well 
washed to eliminate all uncombined matter, are steeped in 
a cold acid solution of aniline. The color is formed almost 
simultaneously. As soon as the bronze comes in contact 
with the aniline salt, the reaction takes place. The binox- 
ide of manganese oxidizes the aniline, and the black formed 
takes the place of the metallic compound. The operation is 
finished in one or two minutes, but the yarn may be left an 
hour in the bath without inconvenience. The proportions to 
be employed vary according to the intensity of the black de- 
sired. When taken out of the dye bath, the cotton is well 
washed and passed into a boiling alkaline bath — soap or soda 
— to remove the last traces of acid and give the black its full 
beauty. 

Bichromate of potash, at i dram per quart, salts of cop- 
per, mercury, and chrome, and especially a mixture of 
chlorate of potash, a salt of copper, and sal ammoniac Cf 
dram of each per quart), increases the intensity of 'the 
black. This treatment is applied after the washing subse- 
quent to dyeing, and is carried on for half an hour at a boil- 
ing heat. It is followed by a second washing and by boil- 
ing in soap lyes. The process described gives fine, solid 
blacks; it is speedy, and does not injure the fiber. 

Cotton cloth mordanted in this manner may be used to de- 
termine the comparative value of commercial anilines. — 
Chemical News. 



THE NEW ELECTRIC LIGHT IN LONDON. 

The drawing shows the contrivance devised by Mr. C. W. 
Cooke for the exhibition of the electric light from the West- 
minster clock tower. We copy from Engineering, t and t' (Fig. 
2) are two large binding screws, which receive the terminals. 
Two metallic strips conduct the positive and the negative 
current respectively to d and c. Prom e the negative is led 
through the pivot of the revolving table to the right han 1 
hinge, h ; the positive at d is 
in connection with a circu- 
lar strip of copper, which 
leads it to the left hand 
hinge. Finally the hinges 
communicate with two studs, 
i i,. sunk into the upper sur- 
face of pp'. Two regulators, 
I and V (Fig. 1), are fixed 
to a rectangular mahogany 
board, r r, free to slide on 
rollers from p' to p. Each 
lamp carries two copper 
strips, so bent that the por- 
tion to the right rubs against 
the studs, and thus insures 
good contact when the flat 
part reaches them. Fig. 2 
shows the metallic pieces of 
lamp, I, pressing upon these 
disks, and thus admitting 
the current. When it be- 
comes necessary to change 
the carbons, the ta'jle, r r, is 
pushed from p' top. The 
second lamp, V , comes into 
position; its copper strips 
are in contact with the un- 
derlying studs, and the cur- 
rent passes through its car- 
bons. The time required to 
effect this change is scarce- 
ly appreciable. The light 
can be directed to any ob- 
ject by means of the screw, 
/, and the worm and worm 
wheel, e. The former, /, 
enables the operator to pro- 
ject the beam at any angle 
of depression lying between 
convenient limits ; the lat- 
ter, e, gives him an azimu- 
thal motion of any ampli- 
tude required. Fig. 2 also 

Bhows a vertical section. The central piece is a lens which re- 
fracts into parallelism the rays, which differ in obliquity. The 
prismatic portions perform an important office in reflecting 
the rays which make large angles with the principal axis. 
John w. Foster. 

John W. Foster, author of a new work on " Pre-historic 
Races of the United States," died at Chicago on the 29th 
ultimo, aged 58 years. He was well known for his scientific 
attainments, and has made important geological surveys for 
the government. 

William Whiting. 

We regret to announce the death, on June 29, of the Hon. 

William Whiting, member of Congress from Massachusetts, 

aged 60 years. In addition to his eminence as a patent law- 

. yer, he occupied many important positions. From 1862 to 

1865, he was solicitor of the War Department. He was the 

author of a work on "War Powers under the Constitution," 

which has passed through over forty editions. 

. .•. . 

The Crops. 

During the past month the crops in some parts of the 
country, the South for example, have been injured by ex- 
cessive rainSj while in New England injury has been done by 
excessive dryness. Ip Plymouth county, Mass., great dam- 
agesfrom fire in the woods have been experienced, about 60,- 
000 acres having been burned over. Eight square miles "rere 
}n flames at one time. 



LIGHT AND LIFE, 

The sanitary influence of light can scarcely be over-estima- 
ted. It is essential to the full development of nearly all ani- 
mal and vegetable organisms. Plants when deprived of the 
influence of light become blanched and stunted .in growth, 
the process of fixing the carbon in their tissues is arrested, a 
modification of the coloring principle takes place and they 
appear white instead of green. This is termed etiolation or 
blanching, and is applied by the gardener and horticulturist 
in the case of certain kinds of vegetables to improve their 
edible qualities. 

A similar effect is produced upon animals by excluding 
them from the operation of light. Vitality is impaired and 
the development of the healthy bodily structure arrested. 
Naturalists tell us that in the course of healthy development 
ths tadpole becomes a frog, but in the absence of light this 
transformation is prevented, and the tadpole remains a tad- 
pole. From numerous experiments, both upon animals and 
vegetables, it has been proven that light is an important 
vital stimulant, favoring those complex changes in the or- 
ganisms upon which healthy development depends. And 
though growth may proceed without it, there is bath bodily 
and mental deterioration ; a mental and moral etiolation, as 
well as a physical, occurs when the vital stimulus of light 
is withdrawn. 

The inestimable importance of this agent upon life and 
health may be conclusively shown by comparing the robust 
forms and ruddy, bright, and happy faces of those who live 
among the green fields, and whose occupations necessitate 
regular exposure to sunlight, with the blanched, sallow 
countenances and emaciated, deformed bodies of those who 
dwell in dark and narrow lanes and alleys, and whose voca- 
tions deprive them of its health-giving and beneficial influ- 
ence. 

The sad effects of deprivation of sunlight are principally 




THE NEW ELECTRIC LIGHT IN LONDON. 

observed among those who are compelled to work in badly 
constructed shops and factories and the inhabitants of nar- 
row streets, crowded alleys, confined courts, garrets and cel- 
lars where the light of the sun rarely penetrates. Similar 
consequences are observed in those who labor by night and 
sleep by day, as bakers and compositors connected with the 
daily press, whose occupation necessitates their employment 
during a greater part of the night. 

The total exclusion of the sun's beams induces an impov- 
erished and disordered state of the blood, favoring not only 
an arrest of physical and mental development, but also the 
generation of specific diseases. Under these circumstances 
the countenance becomes pallid, the membranes of the eye 
and lips bloodless, and the skin of a waxy color. Associated 
with these symptoms there is emaciation, muscular debility, 
and nervous excitability. The fibrin, albumen, and red blood 
cells become diminished in quantity, and the serum or 
watery portion of the blood increased, producing the disease 
known to physicians as anemia. The alteration of the phy- 
sical composition of the blood and the enf eeblement of vital 
energy predisposes to the development of scrofula, chlorosis, 
rickets and consumption, diseases characterized by imperfect 
nutrition. Childhood oeing peculiarly a period of growth and 
development, it is especially important that children should 
have the fullest possible benefit of exposure to direct sun- 
light. Many of'the diseases of the weak and emaciated chil- 
dren who are reared in narrow streets and crowded tenement 



houses of our large cities, are attributable to the deficiency 
of light and air. The sad effects of the absence of light are 
unfortunately not confined to those who, by the pressure of 
poverty, are compelled to dwell in localities and habitations 
where the solar rays vainly strive to enter. In many elegant 
mansions, whose occupants can command every luxury with- 
in the reach of wealth, we see the most ingenious means 
adopted for effectually excluding light, with the inevitable 
result of seriously impairing the health of the inmates. The 
nursery, where children necessarily spend so large a portion 
of their time, particularly during the colder seasons of the 
year, should be plentifully supplied with windows, and 
should be selected with special reference to the facility for 
securing the genial and cheering influence of the sun. Green- 
houses are constructed so as to secure the greatest supply of 
light, and children require as much light as plants. Light 
is not only essential to the preservation of health, but is 
equally important in the treatment of diseases. There are a 
large number of disorders which may be greatly benefitted, 
if not cured, by free exposure to the light of the sun, while 
it certainly exerts an influence on the mind, favorable to re- 
covery, which cannot be wholly explained by the mere cheer- 
fulness and calmness it produces. 

Florence Nightingale, in her admirable "Notes on Nursing,'' 
has pointed out tne sanitary value of light to the sick. She 
says : " It is the unqualified result of all my experience with 
the sick that, second only to their need of fresh air, is their 
need of light, — that, after a close room, what hurts them 
most is a dark room. And that it is not only light but di- 
rect sunlight they want. I had rather have the power of 
carrying my patient about after the sun, according to the 
aspect of the rooms, if circumstances permit, than let him 
linger in a room where the sun is off. People think the ef- 
fect is upon the spirits only. This is by no means the case. 
The sun is not only a painter but a sculptor. You admit 

that he does the photograph 
Without going into any sci 
entific exposition, we must 
admit that light has a real 
and tangible effect upon the 
human body. But this is 
not all. Who has not ob 
served the purifying effect 
of light, and especially of 
direct sun light, upon the 
air of a room ? Here is an 
observation within every- 
body's experience. Go into 
a room where the shutters 
are always shut (in a sick 
room or a bed room the shut 
ters should never be shut), 
and, though the room be un- 
inhabited, though the air 
never has been polluted by 
the breathing of human be- 
ings, you willobserve a close, 
musty smell of corrupt air, 
of air that is unpurified by 
the effects of the sun's rays. 
The mustiness of dark rooms 
and corners, indeed, is pro- 
verbial. The cheerfulness 
of a room, the usefulness 
of light in healing disease, 
is all important." 

Dr. W. H. Hammond, in 
his lecture on hygiene, says : 
"In chlorosis, scrofula, phthi . 
sis, and in general every dis- 
ease characterized by defic- 
iency of vital power, light 
should not be debarred the 
patient. In convalescence 
from almost all diseases, it 
acts, unless too intense or 
too long continued, as a most 
healthful stimulant, both to 
the nervous and physical 
systems. The evil effects of keeping such invalids in obscu- 
rity are frequently very decidedly shown and cannot be too 
carefully guarded against by the physician. The delirium 
and weakness, by no means seldom met with in convalescents 
kept in darkness, disappear like magic when the rays of the 
sun are allowed to enter the chamber. " 

Sir David Brewster, in his eloquent address at the opening 
of the session of 1866-67 of the Royal Society, Edinburgh, 
uses the following language : " If the light of day 
contributes to the development of the human form and lends 
its aid to art and nature in the cure of disease, it becomes a 
personal and national duty to construct our dwelling houses, 
schools, workshops, factories, churches, villages, towns and 
cities upon such principles and in such styles of architecture 
as will allow the life-giving element to have the fullest and 
freest entrance, and to chase from every crypt, cell and cor- 
ner the elements which have a vested interest in darkness." 
— Thomas H. Helsby, M. D.,in Popular Journal of Hygiene. 



Progress of the Hoosac Tunnel during the month 
of June, 1873. — Headings advanced westward, 131 feet; 
eastward, 126 feet. Total advance during month, 257 feet. 
Length opened from east end, westward, 14,084 feet. Length 
opened from west end, eastward, 9,540 feet. Aggregate of 
lengths opened to July 1st, 23,624 feet. Length remaining 
to be opened July 1st, 1,407 feet, being 87 feet more than 
one quarter of a mile. 
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TO EUROPE IK A BALLOON. 

[Concluded from page 33.] 

Atlantic may be accomplished with a very large balloon. 
This question he has discussed with much plausibility in 
his work on the subject, published in 1850 ; and having dis- 
covered, in his former aerial excursions, a current of air 
flowing to the east at a certain altitude, he has been led to 
believe a long voyage to the east could be successfully ac- 
complished. To test this idea, a person was found, in Mr. 
Gager of Vermont, who had the enterprise and ability to 
furnish the necessary funds for the undertaking ; and for this 
purpose the monster balloon Atlantic was built by Mr. La 
Mountain, at Lansingburgh, N. Y. , and carried to St. Louis 
in order to make the experimental voyage from that city 
to this (New York), prior to making a grand atmospheric 
journey across the ocean to Europe. We will now describe 
the results of this attempt : 

On the 1st inst., the balloon was inflated with sixty thou- 
sand feet of coal gas, the expansive force of which was 
capable of raising more than fifteen hundred pounds into 
the atmosphere. It had a common basket car secured to it 
and a very light and strong life boat slung below. Consid- 
erable ballast of sand bags was provided ; a screw steering 
apparatus for changing the direction of the balloon, several 
philosophical instruments necessary for the voyage, plenty 
of provisions, and a bag of papers, letters, and small par- 
cels from an express company to their office in this city, 
composed the freight. At twenty minutes past seven P. M., 
all things being ready, Mr. Wise ascended into the basket, 
and Messrs. La Mountain, Gager, and Hyde (the latter of the 
St. Louis Republican), took their places in the life boat. 
The signal was then given for the stay ropes to be cut, when 
the migh'y mass shot up from St. Louis into the blue ether 
like a rocket, amid the plaudits of the multitude. Having 
ascended to an elevation where the thermometer fell to 42° 
and the barometer to 23°,a strong eastward current was met, 
and away they floated towards New York. At this time 
Mr. Wise,having been much exhausted with the preliminary 
duties, resolved to have a nap, and for this purpose he bade 
his companions below goodnight, rolled himself in his blanket 
and was soon fast asleep. Near midnight he was awakened 
through a peculiar incident. Mr. La Mountain, who had 
charge of the midnight navigation, discovered that they had 
ascended to a considerable elevation; and the gas being thus 
relieved from pressure, he hailed Mr. Wise to open the valve, 
as the balloon had become very tense and the gas was rush- 
ing from its neck with a loud noise. Having received no an- 
wer,he"suspected that Mr. Wise was smothered in the gas,and 
olicited Mr. Gager to mount into the basket by a rope and 
ee what was the matter. This was done, and the veteran 
eronaut was found breathing spasmodically ; but a good 
a shaking and the removal of the neck of the balloon from 
his face soon relieved him. Onward the balloon sped, after 
this, until daylight dawned, and at five o'clock next morn- 
ing they were at ' the upper end of Lake Erie. After some 
consultation it was resolved to sail over the entire length o f 
its waters, in order to test a notion entertained by some per- 
sons that there is a peculiar affinity between balloons and 
water, which draws the former towards the latter, and pre- 
vents them from remaining suspended above it any length of 
time. For some time they moved along only 590 feet above 
the lake ; then, when near Buffalo, they rose higher, crossed 
Grand Island, and proceeded towards Lake Ontario. It was 
here resolved to land at Rochester and let out Messrs. Hyde 
and Gager, after which Messrs. Wise and La Mountain were 
to prosecute ihe voyage, hoping to reach Boston, knowing 
they were too far north now to reach New York. In order 
to carry out this conclusion, they gradually descended to- 
wards terra firma, where they met with a terrific gale of 
wind, which frustrated all their plans and nearly cost them 
their lives. This hurricane struck the balloon with great 
violence, sweeping it downwards towards the water and 
dashing it along at an awful velocity. All the ballast and 
everything that could be cast away were thrown out to en- 
able the balloon to rise, but all in vain. Messrs. Hyde and 
Gager ascended to the basket, but Mr. La Mountain kept his 
position in the boat, even while it sometimes dashed through 
the tops of the waves of the lake. Mr. Wise was hopeful 
that they would be saved, but to every appearance they were 
all doomed to lose their lives. At last the balloon rose about 
one hundred feet, but with more apparent danger still, for 
onward it swept towards the land, and went crushing through 
the tops of the trees, smashing them like pipe stems, and 
continued thus for about one mile, until its progress was ar- 
rested by a tall oak ; and we are happy to state, although 
the boat, basket, and balloon were much injured, a kind 
Providence preserved the lives of the daring aerial voyagers, 
who escaped with only a few bruises. 

*' Thus ended the longest balloon journey on record ; it 
was commenced at St. Louis on the evening; of the 1st inst. 
at 7 20P. M.,and completednear Adams, in Jefferson county, 
N. Y., at 2'20 P. M., on the subsequent day. The distance 
travelled was 1,150 miles ; the time occupied 19 hours ; a 
speed compared with which, that of the locomotive is as 
that of a donkey to a deer. The highest point attained 
was a little over two miles ; and it appeared to be a very 
pleasant voyage until the parties met with the gale, in which 
the balloon became perfectly unmanagfable. 

" Although this aerial voyage is the longest on record, it 
does not appear to have added to our stock of knowledge in 
regard to making ballooning safe and practicable." 



The Atlantic Telegraph. Cables. 

We chronicled last week the successful laying of the fifth 
Atlantic telegraph cable by the Great Eastern, and we now 
give a few additional interesting particulars : 

The squadron consisted of the Great Eastern,Captain Hal- 
pin, in charge of the expedition; the Hibernia, 3,000 tuns, Cap- 
tain Cato; Edinburgh, 2,300 tuns, Captain Manning, and 
Robert Lowe, 700 tuns, Captain Tidmarsh. The last three 
vessels are all screw steamships, the Great Eastern having 
both paddles and screw. The electrical staff was in charge 
of Mr. Laws. 

Each of the four ships is fitted up with laying machinery 
and picking-up apparatus, similar in general character, but 
with slight variations in details in order to meet special 
points as regards the build and equipments of the vessels. 
The arrangements on board the Great Eastern, of course, 
serve as a type for the other ships. 

The cable lies coiled in lengths or divisions in tanks filled 
with water ; and as each length is being laid,it passes along a 
trough, guided at intervals by horizontal and vertical friction 
pulleys, to the paying out apparatus in the stern of the 
vessel. 

This consists of a series of six wheels, having V grooves 
over which the cable passes, each wheel being connected 
with weighted levers attached to disk wheels working in the 
V grooves, and acting as brakes. Each of the V wheels 
is also connected through its shaft with a friction brake. The 
whole of the lev%r brakes can be operated simultaneously 
from one main shaft if necessary. The cable, after passing 
over this brake apparatus, takes four turns round a drum 6 
feet in diameter, connected with a powerful strap brake, 
and is passed thence to the dynamometer, by which the 
strain on the cable can be ascertained at any moment of its 
passage through the apparatus. 

From the dynamometer the cable passes over a grooved 
pulley 5 feet in diameter, which projects over the stern of 
the ship. 

The picking-up apparatus is placed in the bows of the 
vessel, and consists of grooved pulleys projecting over the 
stern, and a coiling apparatus having two drums, each six 
feet in diameter. The coiling apparatus is worked by a 
small engine which takes steam from one of the main boilers. 
A dynamometer placed between the bow pulleys and the 
coiling engine completes the picking-up apparatus, which, 
no less than the paying out gear, is as perfect as engineer- 
ing skill, guided by past experience, can render it. 

The grappling ropes are of various sizes and strengths, 
and are adapted for heavy or light work. They are made of 
wire, the heaviest rope being composed of six strands, each 
containing six wires, and he lightest having three strands 
of three wires, there being two intermediate sizes. 

The Great Eastern also carries eleven iron buoys of five 
different sizes, ranging f*om 11 feet diameter by 15 feet 
high, to 4 feet 6 inches in diameter by 5 feet high. 

It may here be interesting to note the lengths of each of 
the Atlantic cables. That of 1865, which has recently 
broken, is 1,896^ miles long, and the cable of 1866 is 1,868^ 
miles. The French cable of 1869, from Brest to St. Pierre, 
is 2,557 miles in length ; while the line just laid is-about the 
same length as that of 1865. Sinca the latter cable broko, 
the French cable parted 208 miles from Brest in about 
500 fathoms of water. The accident was repaired by the 
Hibernia, a length of 100 miles having been cut out and re- 
placed by a similar length of new cable. 

A most interesting and important work will be the grap- 
pling for the cable of 1865, which broke a few months since. 
It will prove interesting, inasmuch as it will determine 
whether the physical condition of a cable which has been 
submerged for eight years is such as to allow of its being 
raised, or, in other words, whether the outer covering will 
have become so deteriorated that it will no longer possess the 
strength necessary to resist the great strain which will be 
brought upon it in raising it. Of its being found an,d grap- 
pled there is but little doubt, the same thing having been 
accomplished before under less favorable circumstances and 
with more limited experience than in the present instance. 
The matter derives its importance from the fact that, if the 
results are successful, it will prove a great commercial gain 
to the enterprising company to whom it belongs. The cable 
has parted in about nineteen hundred fathoms of water, 
and, so far as has been ascertained, the bottom is of a 
favorable nature for grappling operations. The Great East- 
ern and her consorts will continue their efforts to recover 
the cable up to the middle of September, or even longer if 
necessary, for she is equipped for a four months' voyage. 
It is, however, to be hoped that her labors will have termi- 
nated successfully before that time, and that yet new honors 
will have been added to the science of submarine telegraphy. 
■ ■•-.•►-•. 

According to M. Archheim, by the action of the vapor of 
bromide of phenylbutylene on lime heated almost to redness, 
large quantities of naphthaline have been obtained. The 
reaction is stated as follows: C 10 H 13 Br 2 = 2 H Br + H 2 + C 10 
H 8 . 



The Liberia Advocate, of Monrovia, Africa, announces that 
its publication terms are : " One bushel of unhulled coffee 
per annum in advance." Money appears to be an unknown 
article among the printers of the West Coast, 



Inventions Patented In England by Americans. 
TCompiled from the Commissioners of Patents' Journal.] 
From June 13 to June 19, 1873, inclusive. 
Caebpeetee — H. L. McAvoy, Baltimore, Md. 
Hoese Shoe.— H. & P. Moran, New York city. 
Paeino Apples, etc.— R. Spurge, New P.ochelle, N. T. 
Railway Cab.— T. E. Timby, Tarrytown, N. T. 
'Ship's Beeth, etc.— B. Weisker, New York city. 
Spikes, Bolts, etc.— G. N. Sanders et ah, New York city. 
Steam Teap.— L. P. Hawes, New York city. 
TELBaEAPH.— G. Little, Rutherford Park, N. J. 
Tbleseaph Cosdt/otoe.— W. Badde, New York city. 
Telebbaph, etc.— F. H, Greer (of New York city), London, England. 
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Improved Beer Cooler. 

Jacob Gimllch, Pittsfleld, Mass.— This invention has for its object to fur- 
nish an improved apparatus for cooling beer, mineral water, etc., which 
shall be so constructed as to thoroughly cool the beer without injuring its 
flavor. In the box beneath the ice chamber is placed a cask to receive the 
beer from a cask placed in the cellar or other convenient place. The beer 
is introduced into the cask through a pipe inserted in one of its ends 
Three or more wooden tubes pass through the cask from end to end, and 
are placed at different hights in said cask. The ends of the tubes that pro 
ject from the heads of the cask are connected alternately by flexible tubes 
so as to form acontinuous pipe. The lower end of a pipe is connected 
with the end of the lowest tube, and its upper end extends up nearly to the 
ice chamber. It is made funnel shaped to receive the ice waterfrom the 
discharge pipe of the said ice chamber. By this arrangement the ice water 
is introduced into the lowest tube and escapes from the highest, the dis- 
charging end of said highest tube being provided with a short elbow pipe 
so that the said tube may be always full. An air chamber is placed in the 
box above the cask and below the ice chamber, and is connected with the 
said cask by a short pipe. The air chamber is designed to receive any ex- 
cess of gas that may be in the cask and which/might prevent thesaidcask 
f rombeing readily filled. 

Improved Spring: Bed Bottom. 

Cha,rlesGammel,Utica, N. Y.— This invention consists in Improving the 
construction of bed bottoms. The ends of the wires that form coiled 
springs, at each end of sard springs, are bent to form squares of a little 
larger diameter than the springs. The springsare arranged in rows and al- 
ternately. In the vacant spaces between the squares of the springs are 
placed squares of wire of such a size that their sides may be parallel with 
and close to the sides of the other squares. The adjacent sides of all the 
squares are hinged to each other by pieces of sheet metal bent so as to clasp 
said parallel sides in such a way that the said wires will turnf reely in the 
said clasps or hinges. The end parts of the bed bottom may be turned up 
over the middle part, thus enabling the bed bottom to be folded into a con- 
venient for mf or convenience in handling, storage, and transportation with 
out straining the spring?. To the lower side of the parts or sections of 
the bed bottom are secured pieces of Brussels carpet, or other firm thick 
cloth, to rest upon the slats of the bedstead and thus prevent noise when 
the bed is beingused. 

Improved Varnish or Bronze Coating: for Articles of Plaster. 

Charles Hotter, East Birmingham, Pa.— The object of this invention is to 
furnish a durable bronze varnish in different colors for coating and pro tec t- 
tngpiasterof Paris.terra cotta, stucco, wood and iron ornaments, and 
busts, which maybe placed outside, exposed to the weather, or inside, to 
be cleaned by the use of water, as occasion requires. The brillianthue and 
the protecting qualities of this varnish make it specially useful for busts 
andplasterornaments. The invention consists in the mixture of "mica 
silver " and " aurosit "with collodion, in eonnectlon with aniline and other 
colors to produce different tints. 

Improved Heating: Stove. 

Thomas H.Salmon, Brooklyn, N. T.— This invention relates to stoves 
which have a down draft through the fuel, and consists in the arrangement 
of a plate to form that side of the hanging grate, which is opposite the 
smoke pipe. Through a hollow standard a pipe passes upwardly into the 
combustion chamber. IntheJatter is hung the basket grate that is pro- 
vided with a removable cover through whose holes the air is drawn to pro - 
duce the down draft. One side of the basket grate is a broad plate, which 
cornea directly between the smoke pipe and the other part of the grate. 
By this construction, when there is sufficient heat to create a vacuum in the 
chimney,a current of air rushes through holes through the fuel in the grate 
under the plate and into the chimney. In order to moderate the strong 
draft which is thus produced, slides in the ash pan are moved so as to admit 
air. 

Improved Till Alarm. 

John J>\ Baldwin, Nashua, N. H. , assignor to himself and Miles Alarm 
Till Manufacturing Company, Providence, K. I.— This invention consists of 
one or more disks setting up in a plane parallel with the drawerfront, on 
pivots, and having notches in the curved upper edges, which have to be 
brought in the line of a hook on a stationary support above the drawer by 
the pull rods, to allow the plates to pass the hook to open the drawer with- 
out sounding the alarm. The plates have several notches in the edge, and 
all but one are fitted with removable pieces, which can be shifted from one 
notch to the other to change the combination. When two plates are used 
theywillswingin opposite directions, and their open notches must coin- 
cide witheach other as well as the hook, to allow the drawer to be opened. 
When an attempt Is made to open the drawer by one not knowing the ad- 
justment, the hook will push one of the plates against the trip lock of the 
bell hammerand free it so as to sound the alarm. 

Improved Governor. 

Elson Towns, Cisne, 111.— This invention relates to apparatus for govern- 
ing the speed of machinery, more especially designed for the steam en- 
gine. A curved bar is attached to the frame with its curved Bnd hanging 
over so as to support the top end of the ball spindle. A loose disk or wash- 
er moves freely up and down en the spindle, and by means of two pins it 
rests on the arms of the balls so that when the balls rise or fall the washer 
follows theirmotlon. An adjustable disk is supported by a forked spring 
to which it is jointed, 'ihis spring is adjusted so that the friction wheel is 
raised or lowered thereby. The friction between these two wheels retards 
the motion of the balls. The driving shaft is confined to the stand of the 
frame upon which shaft is a bevel wheel. A yoke carries another wheel 
which meshes into the latter. This yoke is connected to a vertical shaft by 
a pitman. The yoke is so constructed that it turns, with the wheel, on the 
driving shaft, and when the speed is increased the yoke will raise the shaft 
and weight, but the increased speed is imparted to the spindle and will 
raise the balls. If more than the required speed is attained the friction 
wheels will be brought in contact, which will produce a counteracting ef- 
fect. The difference between the extremes is the speed required, and a 
is*"varied by the adjustment of the upper friction wheel. The weight on th 
leveris raised by an increasing velocity, but the tendency to raise is coun 
teracted by the friction caused by the rising of the balls. The opening 
the valve, therefore, does not depend upon the actios of the balls, as in o 
dinary governors, but by the positive action of the gearing. The balls sini 
ply check or limit the action of the yoke by means of the friction pro 
duced. 

Improved Flour Mill. 

Jeremiah Dean, New Baltimore, Md.— Ihis invention is an improvemen 
in the class of mills the runner of which is provided with scrapers or plate 
so attached to it as to remove the meal from an annular trough, into which 
it falls after escaping from between the stones. The improvement consists 
in a series of straight ribs applied to the under side of the runner so as to 
be tangential to the shaft, around which their inner ends center, while their 
outer ones extend beyond its periphery, and are beveled, whereby said ribs 
willoperateto force the meal outward from the center of the stone, and 
also carry it around to the discharge orifice of the casing. 

Improved Dumping Apparatus. 

George W. Keed, Middlesex, Pa.— The object of this invention is to con 
struct, for use in collieries, mines, and other purposes, a dumping apparatu 
by which coal or ore may be conveyed and discharged over the chute by on 
attendant in a rapid and effective manner. This invention consists, mainly 
in a platform pivoted into the hoisting frame, to which the loaded car is se- 
curely lockedand dumped, the doors opening and closing by suitable me- 
chanical means. To operate the apparatus the car is secured to the plat- 
form by the stops and pin, and tipped over by the slide lever opening its 
doorand discharging theload. The platform is then brought back to the 
cage, secured to it, and replaced by another, or lowered to be refilled. 

Improved Method of Adjusting Circular Saws. 

Sanford W. Clemmens, Cleveland, Ohio.— It is proposed to have a loose 
collar or diskbetween the saw and thefast collar, witn adjusting screws 
screwing through the fast collar against or Into the loose collar to adjust 
the saw true in case thefast collar Is not exactly true, or Incase the saw H 
self Is not ground true. 
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Improved Wall Paper. 

Archie W. Panll, Wheeling, "West Va.— This invention consists In simply 
taking a carefully selected and artistic design, prepared on paper, wood or 
other material, and photographing it directly upon the wall paper. In this 
manner are secured as many facsimiles as may be desired of a design whose 
delicacy of tint, exact imitation of nature and elaborate ornamentation are 
absolutely impossible in the block printing process. 

Improved Piano Tuning Key. 

Alexander H. Affleck, Marshallville, Ga.— This Invention relates to tuning 
keys for pianos, and consists in one so constructed that, no matter in what 
position the angular top of pin maybe, the key can be quickly rotated so as 
to give a good purchase and a convenient hold. 

Improved Automatic Gate. 

Geo. C. Crum,Barr's Store, 111.— This invention relates to that class of 
gates which are opened and closed automatically as the vehicles approach, 
and subsequently closed behind them after the passage of the vehicles 
therethrough. The invention consists in combining with a gate latch a 
vibratory lever with arms connected at the lower end with a bar inclined 
on its subjacent face. 

Improved Drop Light Attachment for Chandeliers. 

Napoleon W. Williams, Philadelphia, Pa.— This invention consists in 
attaching the ball which holds the rubber pipe to the bottom of the sliding 
pipe and making it movable therewith, and also in a peculiar construction 
of the surfaces of the friction clamp. 

Improved Automatic Hatch Closer. 

Edward M. Hackett, New York city.— This invention relates to means 
whereby the door or doors, that cover the openings in floors through which 
pass elevators, may be automatically closed and opened. It consists in 
causing a pin on the elevator to move through two spiral grooves and thus 
vibrate a vertically journaled shaft, which has an arm or arms that actuate 
the door or doors. 

Improved Ribbon Case* 

Jos. K. Landis, Bellevue, O— The object of this invention is to furnish an 
improved receptacle or holder for ribbons and other like fabrics, also for 
threads, yarns, etc., the same being adapted for use in fancy dry goods 
shops, also, when in smaller dimensions, in families, by milliners, seam- 
stresses, etc. The invention consists of a polygonal revolving case, in each 
of whose compartments Is a series of spools or shafts on which the ribbons 
are wound, the same passing through slits formed In the outer face of or 
side of each compartment. 

Improved Gas Retort* 

Joseph D. Patton, Trevorton,Pa.— This invention consists of a retort pro- 
tected from direct contact of heat by the brickwork in which it is set, or 
partly by the same and partly by another retort, in combination with one or 
more retorts wholly exposed to the heat of the furnace, for gradually heat- 
ing the substance of which the gas Is to be made ; the object being to pro- 
vide an arrangement whereby resin or volatile oil can be successfully treat- 
ed, in which they are subjected from the beginning to the intense heat of 
retorts directly exposed to the heat and sufficiently hot to convert them 
into fixed gas, which they cannot be in the ordinary retorts. 

Improved Paper File. 

Charles Mason, New York city.— The object of this Invention is to furnish 
to merchants and business men a cheap, durable, and convenient paper filer, 
by which letters, bills, checks, or other papers may be quickly and neatly 
filed and compactly held together. The invention consists of a device bent 
of suitable wire or other metal in such a manner that the top part holds, in 
connection with the spring action of the bottom and side parts, the papers 
placed on file between them. 

Improved Coupling: for Elastic Hose. 

Thos. J. Trapp, Williamsport, Pa.— This Invention consists in a tube pro- 
vided with a tapered or conical end, terminating in a right angled shoulder. 
The elastic hose is forced over said conical end, and past the shdulder, with 
which latter it engages so firmly as to resist all attempts at removal by any 
tension to which it may be subjected short of that which will destroy, cut 
through, or tear it. 

Improved Furniture Caster. 

Cevedra B. Shelflon, New York city.— This invention consists la the pecu- 
liar shape of the two similar and half sections, each having its half rim, its 
inner face, its half hub and Its cup, corresponding to like parts in the other. 

Improved Combined Walking Planter and Cultivator. 

George De Vany, Jr., Darbyville, O.— This invention relates to a com- 
bined single and double walking seed planter and cultivator, the component 
parts of which are so constructed as to permit the planter to be changed 
either Into a three or double shovel cultivator by a simple transposition of 
said parts. 

Improved Chain Harrow. 

George Watt, Richmond, Va.— This Invention consists in a harrow, pul- 
verizer or cultivator composed of a series of chains connected by loop links 
and held in position by cross bars, together with a pair of bars attached to 
a cleviB at one end and braced intermediately by a spacer. 

Improve-*! 1 ' Clothes Line Hook and Automatic Fastening. 

John G- Ames and Preston A. Ames, Baltimore, Md.— This invention con- 
sists of an automatic hook and fastening for clothes lines, consisting of a 
fence grapple with slot and bearings, and a line hook having journals and 
rear projection. These may be attached to the top of a paling or fence 
without nail or rivet, and, when not in use. safely stowed away. 

Construction of Iron or Brass Pulleys or Caster Wheels. 

Cevedra B. Sheldon, New York city.— This invention consists in making 
the pulley or caster wheel in two sections, on a plane passing through rim 
and at right angles to the plane of axis, and in connecting the two sections 
together by a hollow rivet which also serves as an axle box to take up wear. 

Improved Geared Hand Carriage. 

Lewis T.McGilvray, Staunton, Va.— This invention consists in combining, 
with a vehicle having ordinary sustaining wheels and a guide wheel in front ( 
a series of crank shafts and intermediate gear wheels, by which power is 
easily and conveniently transferred from the hand to the axle. 

Improved Paint Brush. 

Syranus Standisb, Eureka, Nevada.— This invention relates to paint and 
other brushes, and consists in a novel mode of constructing and combining 
the handle, bristle compressor and shell, so that the bristles may be adjusted 
when worn, utilized almost entirely, and then replaced with new bristles, 
all with but little trouble and by almost any one. 

Improved Stationary Spittoon. 

Wm. H. Tyrrell, Philadelphia, Pa.— This invention relates to spittoons for 
cars, steamers, ships or vehicles ; and consists in an improved construction 
which allows the same to be conveniently emptied of its contents at times 
intermediate between the termini of route and with ease and convenience 
to the operator. 

Improved Mangling or. Wringing Machine* 

Thomas Hall and James Newton, Lawrence, Mass.— This invention con- 
sists of an arrangement of long levers and springs to obtain the pressure 
on the pressure roller by light and sensitive springs, which are better 
adapted for obtaining a wide range of movement than the strong heavy 
springs which are necessary tvhen short levers are used. 

Improved Spring Bed. 

Stephen Stout, Tremont, 111.— The object of this invention is to construct 
a cheap and durable spring bed of simple construction. It consists of 
grooved lateral supports for double acting spiral springs, which are con- 
nected by slats or cane pieOes, and held in position by strapspassing through 
the springs'. 

Improved Sled Brake. 

Joseph Slater, Sandy Lake, Pa.— This invention is an improvement in the 
class of sled brakers, wherein a pivoted bar is caused to take into the snow 
or iee by means of a hand lever. The improvement relates to arranging a 
sliding rod, provided with a hook or claw on its free end, in connection with 
an oscillating lever shaft and a keeper and supporting guide, so that said 
rod maybe easily and powerfully applied as a brake, and raised and sup- 
p irted in a horizontal position beneath the sled beams when not in use. 



Improved Ear Protector. 

Moritz Isidor, New York city.— The object of this invention is to provide 
suitable and convenient means for protecting the ears from frost and cold; 
and it consists in shields or coverings for the ears, connected together by 
an elastic cord, and with the central fronts or outsides formed partly of 
cloth and partly of gauze, so that the shield will not interfere with the 
transmission of sound. 

Improved Hoisting and Conveying Apparatus. 

George Stancliff, New York city.— The object of this invention is to hoist, 
convey, and lower heavy goods in an easy and expeditious manner, for the 
purpose of economizing time and labor. The invention consists of a truck, 
hoisting and carrying the weight and moving it back and forth on an 
inclined track by means of a windlass, wire rope, and pulley arrangement. 
It is intended as an improvement on a similar invention patented by Joseph 
Green, August 1, 1871, and which may be found illustrated in the Scientific 
Amekican, on page 383, December 16, 1871. 

Improved .Ladies' Work Stand. 

Gilbert S. Manning, Danville, 111.— This invention consists of a stand com- 
posed of legs andboxes or trays, and an inclossd revolving table top with a 
cover in two parts opening and closing on pivots at one end, which secure a 
base plate upon, the covers, whereon a revolving inclosed spool stand is 
provided. The arrangement is calculated to provide a neat, desirable, sim- 
ple, and inexpensive table. 

Improved Car Pusher. 

Alva S. Bailey, Paxton, 111.* assignor of one halfbhls right to Edward Lit- 
tle, ot same place.— The object ©f this invention ia to furnish to railroad 
employe's and others a car jack, by the use of which cars may be moved on 
the track without being required to wait for a locomotive, horse, or hands. 
The invention consists of a main beam, with clutch end placed on the track, 
a slide lever with rack and hook at the other end being applied to the car 
and acteel upon by a cog wheel at the end of a hand lever, so that by succes- 
sive applications the car is moved on the track. 

Machines for Swaging and Finishing Horseshoe Nails. 

Robert Ross, Vergennes, Vt., assignor to National Horse Nail Company, 
of same place.— The first invention consists of a die on the side of a verti- 
cal wall, and a horizontal reciprocating die working toward and from it be- 
low a screw feeder, andabar parallel with it, by which the nails are fed 
along, points downward, to these dies, to be beveled to the required shape 
flatwise at the points, the movable die being so timed as to come against 
the points as they pass in front of it. The feed screw and bar are adjusta- 
ble vertically to regulate the length of the bevel for the points. The in- 
vention also consists of a weighted lever combined with saidfeed devices 
and beveling dies to retain the nails between the dies while being acted 
upon. There are also a vertical stationary die and a movable punch, and a 
pair of holding dies, in combination with the said feeding devices, for 
trimming the edges or narrow sides of the nails for about half their length 
from the point, more or less, the nails being presented to the said trimming 
dies by dropping, point foremost, from the feed devices in front of the 
stationary trimming die and being caught at the head by the holding dies, 
so that the point to be trimmed is suspended in front of the stationary 
trimming die and held till the movable trimming die comes up and forces 
itthrough the other one and out of the holding dies. One of the said hold 
lng dies has a slight movement to open and let the nails drop in freely, and 
then close on them to 'iold them snugly till the movable trimming die acts. 
The invention also consists of an arrangement of the stationary beveling 
and trimming dies on a supporting block, which is pivoted to the frame at 
one end, and confined by a locking pin at the other end in such manner that 
by removing the locking pin the block can be readily swung over on its 
pivot to afford ready access to said dies for repairing them; and an ar- 
rangement of the crank shaft is provided which works the movable die 
stock by a crank or wrist pin, so that it can slide away from the stock read- 
ily, to allow of withdrawing the stock to grind the dies without taking 
them off, and a combination of a latch and collar with the shaft for hold- 
ing it in connection with the stock. The same inventor has also patented a 
machine for finishing horseshoe nails which operates as follows: The nail 
is placed between two threads of a screw.. The screw being rotated car- 
ries it forward until it reaches a die where the feammer strikes and points 
it. It then passes to and Off the screw end, Sgainst which itis held by suit- 
able devices until the pushers carry it through other dies, the head of the 
nail causing the holder to rise. Thjs effectually trims the nail. If a nail is 
larger than those previously pointed andtrimmed,the screw is drawn back, 
and vice versa, if smaller ; while increased space between the nails, as they 
approach the die to give room for the handle, is obtained by the increasing 
width ofthread. 



Value of Patents, 

AND HOW TO OBTAIN THEM. 




Practical Hijrto Inventors. 

BOB ABLY no investment of a small sum of money brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention is but a small one. Larger inventions 
are found to pay correspendingly well. The names of Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Roe, and 
others, Who have amassed immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand inventors have availed themselves 
of the services of Munn & Co. during the TWENTY-SIX years 
acted as solicitors and Publishers of the Scientific American. 
Thev stand at the head in this class of business ; and their large corps 
of a isistants, mostly selected from the ranks of the Patent Office : men cap- 
able of rendering the best service to the inventor, from the experience prac- 
tically obtained while examiners in the Patent Office: enables Munn& Co. 
to do everything appertaining to patents better and cheapee than any 
other reliable agency. 
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swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, and have all the work done over again. The best plan is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the inventor may safely confide his ideas to them they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
and correct : 

Construct a neat model, not over a foot in any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Munn & Co., 37 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you ag 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 



of a patent will be received, usually, by return of mail. It is I sometimes 
best to navea search made at the Patent Office. Such a measure often saves 
tbe cost of an application for a patent. 

Preliminary Examination. 

In orderto have such search, make ouc a written description of the inven 
tion, in your own words, and a pencil, or. pen and ink, sketch. Send these, 
with the fee of $5, by mail, addres^d to Munn & Co., 37Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at "Washing- 
ton, to ascertain whether the improvement presented 13 patentable. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who ha ve made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it maybe dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed, 
the inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short 
est time, by sending a sketch and description of the invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the as . „ees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co., 
37 Park Row,f orfull particulars. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, fora'ny new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York' 

Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000 ; Bel- 
glum, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is thetime, while business is dull at home, to take advantage of these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be a better time than the present 
to take patents abroad. "We have reliable business connections with the 
principal capitals of Eurftpe, A large share of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 

Value of extended Patents* 

Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the iuventor, or of his heirs in case 
of the decease of the f ormer,by due application to the Patent Office, ninety 
daysbefore the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park Row. 
Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
tocitizensof the United States, may register their designs and obtain pro. 
tection. This is vepy important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row 
New York. 

Canadian Patents. 

On the first of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as tocitizensof the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents may be extended to the term of fifteen years 
The formalities for extension are simple and not expensive. 

American inventions, even if already patented in this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 

.Copies of Patents. 

Persons desiring any patent issued from 1836 to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depending upon 
the extent of drawings and length of specification. 

Any patent issued since November 27, 1867, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this ofllce $1. 

A copy of the claims of any patent Issued since 1339 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address Munn 
& Co., Patent Solicit®rs, 37 Park Row, New York city* 

Munn & Co. will be happy to see inventors in person ( at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions and advice, wo charge is made. Write plainly 
do not use pencils nor pale ink : be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters, pertaining to patents, such as conducting 'interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 

Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE 5? TT-AwHINGTON-Corner F and 7th streets, opposite 
Patent Office 



) 1873 SCIENTIFIC AMERICAN, INC 



July 19, 1873.] 



Sf timtiiu %mmm. 



43 



The Chargefor Insertion under this head is SI a Line. 



Small Pleasure Steamboats furnished to 
order. Geo. F. Shedd, Waltham, Mass. 

Machinery — Parties wanting special articles 
of machinery manufactured would do well to correspond 
with The "Willow Yale Machine "Works, at Chadwicks 
Mills, N. Y. 

Wanted— 2nd hand Engine, 4 to 6 H.P. 
"W. H. Clark. Cedar Keys, Fla. 

For Sale— A 60 H.P. Stationary Engine with 
cut ofl. As good as new. "Will be sold cheap. Call or 
address Samuel Harris, Jr., Catskill, N. Y. 

The New Remedy retains the Rupture in ease 
and comfort,night and day,till cured. Soldcheap. Fitted 
without charge, by the Elastic Truss Co., 683 Broadway. 

Manufacturers of Shoe Peg Machinery, 
address Colby & Ingham, Benton Harbor, Mich. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers —How to Remove 
and Prevent it. Address Geo. W. Lord, Philadelphia, Pa. 

Planes — Spencer's Iron Throat Plates. Ap- 
plicable to all wood planes. Makes an old plane better 
than new. Planes cross-grained wood perfectly smooth. 
Dispenses with cap, works third easier, never clogs. 
Adds to durability and appearance. Samples 75 cents 
postage paid, with directions. Send for circular. Gervis 
& Co., Phelps, N.Y. 

Williamson's Road Steamer and Steam Plow 
with rubber Tires. Address D. D. "Williamson, 32 Broad 
way, New York, or Box 1809. 

Steam Boiler and Pipe Covering — Economy, 
Safety, aDd Durability. Saves from ten to twenty per 
Gent. Chalmers Spence Company, foot East 9th St., New 
York— 1202 N. 2d St., St. Louis, Mo. 

Nickel and its Uses for Plating, with gene- 
ral description. Price 50c. a copy, mailed free, byL.& J. 
W. Feucht.vanger,55Cedar Street, New York. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent Coup- 
lings, Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled. Circulars free. Address Shortt Manu- 
facturing Company, Carthage, N. Y. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

Machinery at the Vienna Exposition. See 
the Vienna correspondence of the Boston Journal of 
Commerce, $3 a year. 

FreelandTool Works (late A. M. Freeland), 
560 West 34th St., N. Y. Machinists' Tools a specialty. 

Improved Automatic Hub Mortiser, Hub 
Turner, Hub Borer, Spoke Lathe, Tenoner, Throater and 
Spoke Belting Machinery. Address Defiance Machine 
Works, Defiance, Ohio. 

Buy Gear's Improved Wonderful Paneling 
Machine, Boston, Mass. 

Nye's Sperm Sewing Machine Oil is the Best 
n the world. Sold everywhere in bbls.,half bbls., cans and 
bottles, at lowest prices . W. F. Nye, New Bedford, Mass. 

Belting — Best Philadelphia Oak Tanned- 
C. W. Amy, 301 and 303 Cherry Street, Philadelphi*f£a.- 

Stave & Shingle Machinery. T.R.Bailey &Vail. 

For Solid Emery Wheels and Machinery, 

send to the Union Stone Co., Boston, Mass., for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N. J. 

The Ellis Vapor Engines, with late improve- 
ments, manufactured by Baskins Machine Company, 
Fitchburg, Mass. 

The Best Smutter and Separator Combined 
in America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Regulators and Gage Cocks— For 
the best, address Murrill & Keizer, Baltimore, Md. 

The Berryman Heater and Regulator for 
Steam Boilers— No one using Steam Boilers can afford to 
be without them. I. B. Davis & Co. 

Buy Steam Pumps and Packing of Gear, 
Boston, Mass. 

Brown's Coalyard Quarry & Contractors* Ap- 
paratus for hoisting and conveying material by iron cable, 
W.D. Andrews & Bro. 414 Water st.N. Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Gauge Lathe for Cabinet and all kinds of han- 
dles. Shaping Machine for Woodworking. T. R. Bailey 
& Vail, Lockport, N. Y. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety in working Steam Boilers. I. 
B. Davis & Co., Hartford, Conn. 
Root's Wrought Iron Sectional Safety Boiler. 
1,000 in use. Address Ro«t Steam Engine Co. 2d Avenue 
and 28th Street, New York. 

Grain, Paint, Ink, Spice and Drug Mills. 
Ross Bro's, 85 First Street, Williamsburgh, N. Y. 

Covering for Boilers and Pipes, The most 

economical and durable article in use. Took first prize 

at American Institute Fair. Van Tuyl Manufacturing 

Company, 528 Water Street, New York. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 

Cheap Wood- Working Machinery. Address 
M. B. Cochran & Co., Pittsburgh, Pa. 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn. 

SteamFireEngines,R.J-G-ould,Newark,N".J. 

Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover is warranted to do double the work 
before the belt will slip. See Sci. Am. June 2lst, 1873, 
Page 389. Circulars free. J. W.Sutton,95 Liberty St., N.Y. 

Mining, Wrecking, Pumping", Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Machinists — Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chucks and 
Drills, Price List free. Goodnow & Wightman,23 Corn- 
hill, Boston, Mass. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Addreus I. B. Davis & 
Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address union Ii on Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Parties desiring Steam Machinery for quar- 
rying stone, address Steam Stone Cutter Co., Rutland, Vt. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Rubber Machinery of all kinds manufac- 
tured by W. E. Kelly, New Brunswick, N. J. 

Boring Machine for Pulleyd — no limit to 
capacity. T. K. Bailey * Vail, Lockport, N. Y. 




C. C. R. asks : How can I make the beet 
varnish for a violin ? 

E. H. R. asks : What is Box's process for 
treating peat for fuel ? 

T. A. asks for the process of stamping and 
retinning tin ware. 

C. H. W. Jr. asks for the best method of 
softening the scale on cast iron. 

D. B. B. asks for a plan for an oven for 
annealingsmall steel f orgings. What is the best material 
for fuel ? 

J. H. says: Can any one give a rule for de- 
termining the relative position of the frets on the finger 
board of the guitar ? 

D. B. B. asks how he may heal a natural 
opening in the side of a young cow's teat. There is no 
projection, but siapiy an opening from which the milk 
issues. 

J. A. F. asks: Is it considered dangerous to 
use rain water ior drinking and culinary purposes if it is 
conveyed through lead pipes? If it is, what is the best 
kind of metal pipe to use ? 

L, A. C. asks how to make a composition of 
metals which will be nearly or quite as hard and dura- 
ble, and will make as smooth and sound a coating, as 
brass, which can be melted in a common iron ladle. 

J. A. F. says: Our court room is defective 
as regards accoustics. The room is 54x65x29 (pitch of 
story) with gallery at one end, extending (on the sides) 
half the length of the room, Can anything be done to 
improve it? 

R. M. F. asks: 1. Which is the chief cause 
of the surf, wind, or tide ? 2. In a dead calm, would the 
rise, distributed through a space of several hours, cause 
any surf on the coast? 3. During calm weather, how 
does the tide affect the surf where the rise and fall of 
the tide is 50 feet or upwards, or on any coast where the 
rise and fall is great? 

S. D. S. asks: In a musical wind instru- 
ment, to be blown as a trumpet, what length of the in- 
strument makes a tone, and what length makes a semi- 
tone ? 'What is the length in inches measured on the in- 
strument between C and C? If the instrument be one 
half inch diameter in the bore, will the distance for a 
tone and a semitone be the same as if the bore were 
three fourths of an inch in diameter? Would these 
distaucesbe the same on a crooked instrument as on a 
straight one? 




E. C. B. asks: 1. How does the fly wheel 
of the Scott and Morton revolving steam engine, illus- 
trated in your edition of April 5, receive its motion ? I 
don't understand how the power is applied to it from 
the cylinder. 2. How is it that salt is put on ice "t&*$#e- 
serve ice cream, but if it is put on ice on a sidewalk, e\tc, 
it melts it? Answers: 1. The fly wheeJ *ird «ylin*fter 
are not concentric,t^eircenter& differing by a half stroke. 
Let A represent the position of the center of the cylin- 
D A B __ C 

der, B the center of the fly wheel, and C the wrist pin 
when at the end of a stroke, the piston rod being as far 
out as possible. At the end of a half revolution the 
wrist pin will be at D, the piston being at the. other end 
of the stroke. In the figure BC=BD, and AB= one half 
stroke. 2. Salt always melts ice, thereby absorbing a 
certain amount of heat from surrounding bodies; and 
since it takes heat from the cream, it cools it. On the 
side walk it also melts the ice, thus taking a certain 
amount of heat from the air, the stones, and the feet 
that travel upon it; hence car horses' feet are often 
frozen when the tracks are salted. 

A. B. asks: What is the best method of 
amalgamating a large zinc cylinder for a Bunsen's elec- 
trical battery ? To immerse the cylinder would require 
a large amount of mercury, and I cannot succeedby rub- 
bing it on. If the zinc, after being washed in sulphuric 
acid, is immersed in mercury, and the greater part of the 
surface is not brightened in the least, and is apparently 
unaffected by the mercury, what is the cause and how 
can it be remedied ? Answer : Into a flat porcelain dish 
containing 2 or 3 ozs. of mercury, pour half a pint of 
qjrong muriatic (hydrochloric) acid; roll your zincs in 
the dish, so that the acid and mercury will touch the zinc 
at the same time; in this way the mercury will unite 
(or amalgamate) with the zincs with very little rubbing. 
After this rinse them in clean cold water, and place them 
in the battery jars: pour clean water on the mercury 
left in the dish, until the acid is washed away, then 
pour the mercury into the jars, and the battery is ready 
for the solutions. 

J. M. says : I have been trying to construct 
a galvanic battery, but have not succeeded. It is made 
on the plan of Daniell's constant battery, and consists 
of two copper cups each 6 inches high and \% inches in 
diameter, with a perforated shelf near the top, % inch 
wide. Two porous cups 3 inches wide and % inch thick, 
and two solid zinc rods \% inches in diameter, are used. 
The porouscupsareplacedin the copper cups, and the 
zincrods are insulated and hung inside of the porous 
cups, which are made of round drain tile. In the porous 
cups I placed a solution of one part of oil of vitriol in 
seven parts of water, and in the copper cups, a solu- 
tion of blue vitriol and a little oil of vitriol. Afterstand- 
ing awhile, I took hold of the handles but could feel no 
shock, nor has it worked since. What is the matter 
with it ? Answer : The electricity from a battery of two 
of Daniell's cells of the size you mention could hardly 
be felt with the hand ; but if you place the terminal 
wires on your tongue, without touching each other, it 
can be tasted. The proper way for your purpose is to 
allow the electricity, direct from the battery, to pass 
through the primary coil of an electro-magnetic machine 
and then pass the induced current from the secondary 
coil of the instruments, through your body, and it will 
require no great sensitiveness to feel it. The instru- 
ment will cost ten or fifteen dollars, according to power. 

C. M. W. says : 1. I have an electro-mag- 
netic "nachine from which, at times, I can feel electric 
shocks through one conductor without any connection 
with the other whatever. How is this ? 2. Can I fix the 
machine in any way so that I can get the shock through 
but one conductor without any connection with the 
other? If so, how? 3. Can I charge a chair or stool 
with electricity, or charge myself with it, so that a per- 
son touching any of the above can feel the shock with- 
out their touching the conductor? Answers: 1, This | 



effect is very Doticeable when using the induction coils 
or frictional machines. While experimenting at home 
with a small induction coil, we have frequently illumi- 
nated a six inch Geissler tube by holding It with the 
thumb on one of the platina terminals, and the other 
terminal within a half inch of one pole of the* instru- 
ment, without any apparent connection with either pole; 
of course there was a connection, or passage, and it was 
through theair, as may be easilyproved by connecting 
the outside coating of a well charged Leyden jar with 
the gas or water pipes (so as to expose a larger surface 
for the escape); on presenting the knuckles to the knob 
of the jar, the shock will be felt without it being neces- 
sary to touch the gas pipe or outer coating. 2. In real- 
ity, no, but the connection may be so disguised that it 
will not be apparent. 3. Tf you stand on a stool with 
crown glass legs, you may be charged so that you can, 
with your finger or an icicle, ignite alcohol contained 
in a tin cup and held by some person who need not be 
in direct apparent connection with the other pole. In 
this case, the same principle is involved as in the charg- 
ing* and discharging of the Leyden jar, namely, that it 
would be Impossible to charge either without a connec- 
tion being established with both poles. "We think the 
best machines, for the class of experiment in which the 
connection or circuit is not apparent, are those that 
produce very intense electricity, such as the instrument 
of Professor Jloltz (described on page 380 of our volume 
XVI) or the ordinary frictional plate machine. 

H. W. U. asks if the common burning gas 
will pass through water in a gas pipe, with the ordinary 
pressure. Answer: A column of water, one inch cross 
section and about 2 - 3 feet high, weighs one pound. Gas 
to rise through a column of this hight, must consequent- 
ly have apressure of one pound per square inch; and 
the pressure required per square inch will vary with the 
night of the column of water through which it is to 
pass. 

A. W. asks : 1. How much horsepower will 
it require to raise water through a tube one inch diame- 
ter from thirty to forty feet perpendicular? 2. Does 
condensed air press as many pounds on the inch as steam 
does? Answers: 1. Multiply the number of pounds of 
water delivered per minute by the hight to which it is 
to be raised, and divide the product by £3,000. This will 
be the horse power required, to which must be added 
the friction of the water in the pipe. 2. Yes. 

C. P. W. asks: About how many degrees 
of heat will water absorb under a pressure of one hun- 
dred pounds? In other words, does hot water change 
into steam at 212° ? Answer: According to the gen- 
erally accepted theory of heat being a mode of mo- 
tion, water does change into steam, under atmospheric 
pressure, at a temperature indicated by the thermome- 
ter of about 212° Fahr.; but before it changes its condi- 
tion, it requires an addition of about 967° of heat, which 
are not indicated by the thermometer, but can be ob- 
served by condensing the steam. This amount of heat, 
which is ordinarily called latent heat, is supposed to be 
convertedintothework exerted by the particles of water 
in changing into steam. 

F. W. asks : Will the iron radiator used for 
steam heating radiate as much heat in proportion to in- 
ternal temperature if filled with hot water instead of 
steam? Answer: If the circulation is equally good, in 
both case^Ktue amount of heat radiated in proportion 
to temperaVttfe will bcHhe saihe. 

G. W. F. asks : 1. Is water compressible ? 
If so, to what extent for a given amount of force? 2. 
Is there any ratio between the compressibility (if such 
exists) of different liquids and their specific heats ? Or 
to put the matter conversely: Supposing an equal quan- 
tity o f heat be applied to substances of different specific 
heat, water and mercury, for example, is the force of 
expansion the same or different in each case ? Answers: 
l. Water is compressible to the extent of about fifty 
millionths of its volume by a pressure of 15 pounds per 
square inch. 2. There is no such ratio. Generally, the 
most expansible liquids are the most compressible. 

W. S. says: We have in a mine a pump 
with the discharge and suction pipes both 4 inches in 
diameter. From the discharge pipe we connected a 6 
inch pipe for a column which is nearly 1,000 feet up a 
slope, lj. S. J. claims that there is no more weight of 
column on the pump with a 6 inch pipe than th,ere would 
be with a 4 inch pipe. D. E. J. claims, on the contrary, 
that there is, for the reason that the 6 inch column will 
hold more water than the 4 inch, and this makes the 
column heavier. Answer: There is certainly more 
weight of column when the 6 inch pipe is used, but the 
pressure on the pump piston is the same, in each case. 
The pressure on the base of a column of liquid is 
proportional to the hight of column and area of the 
bfcse, and independent of the cross section of any part 
of the column, other than the base. 

J. J. Y. says : In a factory in this place, 
pressure is obtained by means of a lever or handle at- 
tached to an eccentric. How is the power obtained by 
it calculated ? Is it done in the same way as with a sim- 
ple lever, the fulcrum of which is the axis of the eccen- 
tric? If not, how ? Answer: This is simply a bent lever, 
and the calculations are made in the usual manner. 

J. H. asks: Are bristle cuttings of any value 
as a fertilizer? If so, how could they be prepared? An- 
swer : Mix with wood ashes and use as a fertilizer. 

R. F. says : W. B. asks for a recipe for ce- 
ment that will resist oil on the joints of a tin box; I sup- 
pose he means the joint round the cover. I have proved 
that thick shellac varnish, made with alcohol as a sol- 
vent. applied to the inside of a leather vessel, will hold 
whale oil three to five months: therefore I conclude 
that, if W. B. makes a thick paste by dissolving gum 
shellac in water by heat, and appliesit thoroughly to the 
joint and, when dry, cemeats a strip of paper by the 
same paste around the joint, he will accomplish his pur- 
pose; or if he labels his boxes, let him cover the joint. 
Gum shellac dissolved in water as above is the best ce- 
ment I ever found for labeling on bright tin; and by 
usingit,he will accomplish a double purpose. 

J. H. M. says, in answer to W. II.' s query 
about foul water in a well: Let him clean out his well, 
take out his pipe, fasten or solder on a piece of wire 
screen, about one sixteenth inch mesh, on the lower end 
of the pipe and bore a number of half inch holes 
through the pipe within a foot or two of the bottom end, 
covering the holes also with the wire screen. Insert the 
pipe in the well, having it terminate in the center of the 
bottom of the well, and then fill up the well with clean 
washed gravel. The same thing can be done by using a 
pump log instead of pipe, and serving in same manner. 
I was troubled in the same manner that W. H. was, and 
have tried the above plan and it gives me the best water 
in this vicinity. It might, perhaps, be an improvement 
to occasionally put in a layer of charcoal when filling up 
with gravel, the coarsest charcoal being in the bottom 
of the well. Will W. H. give us the result after pump- 
ing out the water enough to clean the gravel? If the 
stones of the well were taken OUt,bef orefllling as above* 
it would be still better. 



M. V. B. asks : Are meerschaum or other 
pipes made fromf roth of the sea? Are they not made 
from clay found in some parts of Europe? Answer: 
Meerschaum is a German word, signifying sea foam, and 
is applied to the mineral silicate of magnesia— of which 
meerschaum pipes are made— on account of the light 
and white nature of the substance. The best qualities 
come from Asia Minor. 

E. J. C. asks how to burnish g-ilding on 
china. Answer : We give the following from Wagner's 
" Chemieal Technology :" The gold employed for deco 
rating the porcelain is dissolved in aqua regia, and pre- 
cipitated with either sulphate of iron, nitrate of protox- 
ide of mercury or by means of oxalic acid. In its appli- 
cation the gold must be intimately mixed with a flux, 
generally nitrate of bismuth. The article to be gilt 
must be thoroughly freed from grease, else the gold will 
not adhere. The gold powder, finely ground up with 
honey or sugar, or some such soluble substance, is ap 
plied with a pencil brush . The burning in is effected in 
a muffle. The gold is not melted during the burning, 
but becomes firmly set upon the article by means of the 
flux. After burning the gold does not at once appear 
bright, but requires burnishing with an agate tool. 
Bright giving is effected by burning in a solution of sul- 
phuret of gold or fulminating gold in balsam of sulphur 
which requires no burnishing. 

J. T. D. asks what is the best work "on min- 
eralogy. " I would like to have some good work to as- 
sist me, as 111 ndrocksthatl cannot understand. 2. What 
would it cost to have ores of silver and lead assayed ?" 
Answers: 1. Use Dana's "Mineralogy." 2. Assays of 
lead, gold, or silver cost $10 each . 

J. L. S. asks : Why is it that a certain quan- 
tity of inflammable gas, burning in an ordinary gas stove 
gives out so very much more heat than when consumed 
in the common form of a light ? I can easily understand 
how the heat is greatly increased by means of the free 
access of oxygen in the air, but can conceive no cause 
for the astonishing difference that actually exists. The 
same amount of gas burned in open air, even when it is 
bountifully supplied with oxygen, produces a sensible 
heat, insignificant when compared with that emitted 
from the gas stove. Is the heat generated in the two 
cases actually so different in intensity, or is it approxi- 
mately the same, but only more generally diffused in the 
latter instance? If the last be true, why? Answer: 
Gas burned in a gas stove or Bunsen burner is mixed 
with air so as to be completely consumed ; hence we 
have a blue flame and no light. In an ordinary bats- 
wing burner theair has access only to the outside of the 
flame, and the heated particles of unconsumed carbon 
give luminosity to the flame. In a gas stove, too, the 
arrangement is such as to heat as large a current of air 
as possible, and to diffuse the heat in all directions. You 
will find this fully explained in any work on chemistry or 
cyclopaedia, under the title of combustion. The oxyhy- 
drogen blowpipe produces a more intense heat than any 
stove or furnace, because the combustion is perfect, yet 
it does not heat a room where it is used so much as your 
gas stove, because it is not so arranged as to readily dif 
fuse this heat through the surrounding atmosphere. 

W. E. M. asks: Is there any process by 
which silicate of soda or potash, after it has been dis- 
solved in boiling water, can be made to possess the same 
qualities as before dissolving? The qualities I desire 
are as follows: It must be nearly or quite transparent, 
nearly or 'quite insoluble in cold water, and must stand 
a heat of 600° Falir. Thus far I have failed to get a satis- 
factory result after dissolving. I have tried chloride of 
calcium, which leaves an opaque silicate of lime, and 
does not answer. I have tried drying it in a heat of 130°, 
which is the greatest degree it will stand; and, after al- 
lowing i t to dry in the air for three or four days and in 
this heat for eight hours, it would not then stand 150° 
without blistering. I must have it in the liquid so as to 
apply it in successive coats until I get a thickness of % 
of an inch. Would dissolving it in any other liquid 
which isnot very costly give a better result ? Answer : 
Try using it in a state of fusion, either by fusing the 
commercial dry silicate of soda, or by fusing a mixture 
of pulverized quartz 45 parts, calcined soda 23 parts, 
carbon 3 parts, and pouring the melted glass over the 
surface, which should be warmed also. 

J. J. Gr. asks why vermilion turns dark, and 
if there is any remedy that will make the color perma- 
nent. Answer: Vermilion of commerce often contains 
red lead and chrome red, which blacken in an atmos- 
phere containing sulphur. Pure vermilion can be sub- 
limed, leaving the impurities behind. Blackening may 
also be due to a molecular change, difficult to account 
for and more difficult to prevent, since there is both a 
red and a black sulphide of mercury, the latterbeingthe 
most stable. 

J. A. H. asks : 1. Which of the elements is 
it that will not combine with oxygen, as stated in Ros- 
coe's "Chemical Primer"? 2. How is it that some 
works on chemistry give 64 elements and others 63? 
Which one are they uncertain about? Is it pelopium? 
Answers : 1. Oxygen will not combine with fluorine. 2. 
Nearly all text books, including Roscoe, Barker, Cooke, 
Kolfe and Gillett, Gorup-Bessanez, Steele, Attfield, men- 
tion but 63 metale. Pelopium was the name given by H. 
Rose to ametal supposed to exist in American columbite. 
along with columbium or niobium. He afterwards con 
eluded that what he had supposed to be pelopic acid was 
only another compound of niobium. It has since been 
discovered that both these errors werecaused by the 
presence of tantalum. Jargonium and narium were 
also once supposed to be new elements. 

C. M. P. says : I am constructing a tele- 
scope. 1. "Would an instrument with a 4 inch objective 
be large enough to aid in the study ? 2.1 have devised 
a machine which will grind a perfect lens of any size or 
shape; but I do not know how to give glass the fine 
polish necessary. Please inform me of the process and 
the materials used. 3. Please inform me what would 
be the cost of good lenses, of the size mentioned, at the 
manufacturers ? What would be the cost of a complete 
instrument ? What standard work on astronomy would 
you recommend? Answers : 1. We should recommend a 
telescope of four inches aperture. The price of such a 
lens is $100 ; with equatorial mounting, complete, about 
$250. 2. Yourdevice was anticipated by an experiment 
of Professor Boyle of this city. A local polisher of 
rhomboidal shape, moving in cycloid curves, was found 
to correct a four inches lens in twenty minutes. Direc- 
tions for grinding and polishing specula are given by 
Professor Henry Draper " On the Construction of a Sil- 
vered GlasjiTelescope" (Smithsonian Institute, price $1.) 
3. Useful standard works are, for observers: Proctor's 
" Star Atlas," Guillemin's " The Heavens," and Schellen 
" On Spectrum Analysis ;" and, for students, works by 
Loomis and Chauvenet. 

W.asks: Will zinc and lead fuse together 
so as to form a perfect alloy? If so, are there any par- 
ticular directions to be followed? Answer: Zinc and 
lead will probably form an alloy. Zinc must be fused in 
a covered crucible to prevent its taking fire. Theirmelt 
ing points do not differ greatly. 
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W. W. S. asks: Did the supposed planet 
cross the disk of the sun or not, on March 24? I can In 
no way find out. Answer : It Is stated that Vulcan was 
seen to cross the sun's disk on March 14, 1873 by Mr. Cowie 
at Shanghai, China. Its sidereal period is 34 days, 22 
hours, 31 minutes. Theexistence of other intra-mercu- 
rial planets is inferred. A sharp lookout should be kept 
for them. Mr. John H. Tlce of St. Louis states that, In 
1859, he saw the planet pass the snn's disk. 

W. S. D. asks how to cover glass with a 
thin coat of tin in a liquid form, in the manner that sil- 
ver is put on or in any other way, so as to be bright like 
silver. Answer: We know of no method of coating 
glass with tin from a solution. An amalgam of tin and 
mercury is employed on mirrors, in which case the tin 
foil is used and the mercury poured over it. 

0. M. asks: 1. Have the flame protuberan- 
ce3 on the sun ever been seen by simply viewing them 
through properly colored glass and a telescope, without 
the intervention of the prism ? 2. Are all the flames of 
ths same color, 60 that all may be seen if any are? 3. 
Where may properly colored glass be obtained for this 
purpose? I think some noted English spectroscopist 
saw the flames in the manner indicated above, but I am 
not, certain of this. Answers: 1. Dr. HuggliTs' experi- 
ments with colored media were unsatisfactory. 2. The 
solar prominences have been seen in a three inch a hro- 
matic, using a direct vision spectroscope of five prisms, 
and magnifying the Bpectrum with a small telescope. 
Usually the light is sent through five and a half prisms 
of dense flint glass. In the spectrot-cope, the light of 
the protuberances is concentrated in these images at 
the hydrogen lines (C, F, and G, of the solar spectrum), 
while the general light of the sun becomes faint by dis- 
persion. We usually look at the red image at C and 
photograph either the bluish green on:; at F or the 
violet one at 3c. 

R. C. P. says : I built 2 steam boilers 26 feet 
by 36 inches, with a 14 inch flue in each ; they were tight 
with CO lbs. of steam; but fearing that they leaked 
(where we could not see the place) when they were hot, 
we tested them with 63 lbs. cold pressure ; and with this 
test they leaked at places where they showed no signs 
of leaking with steam on. Did the cold pressure strain 
them more than the hot ? If so, what is the difference ? 
Answer: It is evident th.it a boiler when cold is in a dif- 
ferent condition than when heated. Boilers may be 
tight in one case, which are slack in the other. Joints 
may be quite open, when the boiler ie cold, which will 
be closed by expansion, when steam is raised. An arti- 
cle published in the Scientific American some years 
ago describes an excellent method of testing boilers; 
and as it is one that we can thoroughly recommend, we 
reproduce it here, as a matter of interest and import- 
ance to those who have charge of boilers : " If a boiler 
be filled full of water up to the very safety valves, and 
all apertures closed, when a fire is bailt in the furnace 
the waterwillbe expanded and raise the valve, if the 
boiler is strong enough to withstand the strain; but if 
it is not, the weakest part will be shown, and sometimes 
sheets are torn out by this method. Steam is not gen- 
erated from the water during this test, and if a rupture 
does take place in the boiler, no one will be injured by 
it." 

J. R. says : Can a hot air engine be run by 
suction? If so, cannot the suction be formed by con- 
densing iarified air ? Will rarifled air act with the same 
pressure upon the piston as condensed air, therebeing a 
vacuum produced in the receiver? If so, cannot power 
be gained, the action of heated air being the same in 
power as that of condensed air? The dense air is pumped 
out of the receiver through a smaller aperture than that 
of the receiver or rarifled air pipe through which it is 
fed. Answer: If we understand our correspondent 
rightly, the same bulk of airmuat be pumped out that is 
admitted to the cylinder. The application of heat to air 
causes it to expand, or, if expansion is prevented, in- 
creases its pressure. Our correspondent's idea seems 
to be both to Increase the pressure and volume of the 
air. 

C. H. H. says: A boiler in this section was 
destroyed, either by a collapsed flue or by its back head 
giving way. Ifc was of 40 inches diameter, 20 feet length, 
14 inch shell, tritb. % inch heads ; the flues were 14 inches 
diameter of heavy three sixteenths lach iron. The boiler 
carried 98 lbs. of steam. The boiler was thrown a dis- 
tance of 10 or 12 rodB and pieces of saw logs were driven 
into the boilers. One log was driven into one of the 
flueB for a distance of 10 or 12 feet, tearing it open about 
4 feet in length. The boiler struck a white oak stump, 
about 30 inches in diameter, splitting it open at a right 
angle with the direction of the boiler. It finally struck 
a large oak tree, which apparently stopped the force and 
changed ends of the boiler. The front head was lorn 
out, one or two sheets being badly torn and the back 
head nearly all out. The force was exerted from the 
back head. The boiler was old. No one was injured. 
What caused the trouble? Answer: In the Scientific 
American for April 26, 1873, will be found a formula for 
ascertaining the pressure necessary to collapse boiler 
flues, made of good iron and truly cylindrical. Apply- 
ing the data given in our correspondents letter, we find 
the pressure per square inch necessary to collapse these 
flues to be about 103 pounds per square inch ; so that 
we can hardly err as to the probable cause of the present 
explosion. We have alluded before to the excessive 
working strains to which boiler flues are frequently sub- 
jected, and to the great danger of the same; and we 
hope that our readers will aid us, by communications, to 
rouse the owners of steam boilers to a sense of their 
criminal carelessness. 

A. asks if the sun differs in distance from 
the earth in any parts of the year ; and if so, what is the 
difference, and at what time does it change? Answer: 
The mean distance of the earth from the sun is now es- 
timated at 91,678,000 miles. On June30,the sun is 2,500,000 
mileB iurther away than at the end of the year, when it 
is nearest the earth. 

E, G. says : Can you tell me why my boiler 
always leakB when the water is unusually high in it? It 
is 54 inches in diameter and 11 feet long, with 65 two and 
three quarter inch flues. Sometimes it will be perfectly 
tight for weeks ; but tf by any neglect the water is al- 
lowed to get 2 or 3 inches above the highest gage cock, 
it will leak at every joint, and sometimes troubles me 
for daysbef ore the leaks stop up again. Answer: It is 
impossible to answer a question of this kind without 
looking at the boiler. Still, we will advance a theory 
which might possibly account for the leak. The boiler 
may be set in such a manner that it can just Bustain its 
own weight and that of the water which it contains 
when the proper water level is maintained. Raising the 
water level three inches will increase the weight be- 
tween 900 and 1,000 lbs., and this mav bring a strain 
upon the boiler which it cannot bear, on account of im- 
proper setting ; while it might be able to withstand a 
much higher steam pressure without leaking, as, in this 
case, the weight on the supports of the boiler would 
not be altered. 



E. B. T. says : After using a very powerful 
punching machine, on removing the sliding head, which 
had got dry, the fine cuttings dropped out and immedi- 
ately took fire, or exploded like powder. The material 
was cast iron. Can you explain this? Answer: Sub- 
stances containing cat bon, when reduced to a certain 
fineness, and the particles (brought to a certain temper- 
ature, arranged In a certain way in respect to each 
other) have been known to absorb oxygen from the air 
so rapidly a 1 " to take flre spontaneously. Yours is evi- 
dently a case of this kind. We remember no example 
precisely similar. 

M. says: I would advise J.N.H., whoasked 

as to the comparative merits of a turbine »,nd an over- 
shot wheel, to put in the best turbine water wheel that 
he can buy ; the advantages of a turbine over an over- 
shot are many.some of which are thatthereis no trouble 
with back water and no trouble with ice. A scientifical- 
ly constructed turbine will not vary materially (in the 
amount of work that it will do) from the overshot, and 
some well informed millwrights give a turbine the pref- 
erence in quantity of work with same amount of water. 

Minerals. — Specimens have been received 
from the following correspondents, and exam- 
ined with the results stated : 

J. H.— It is calx spar or crystallized carbonajS of lime. 
The effervescence with acid is due to the carbonic acid 
in it. It contains no iron or sulphur. Commercial acids 
frequently contain iron, and prussiate of potash is par- 
tially decomposed by strong sulphuric acid, so as to give 
a blue color when no iron is presemt. Test your acids 
before testing your minerals. The brown specimens are 
limestone containing some alumina, which gives them 
the characteristic odor of clay when breathed on. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects^: 

On Cooperation. By J. P. M. 

On Chickens and Eggs. By H. E. H. 

On a Fossil Corn Shuck. By J. H. F. 

On the Million Dollar Telescope. By 
W. W. B. 

On the Navigation of the Yarra. By J. M. 

On a Celestial Phenomenon. By A. S. T. 

On Flying Machines. By W. M. K. 

On Railroads and Life Assurance. By J. 

On Attraction and Repulsion. By I. F. T. 

On an Auroral Phenomenon. By G. M. 

On the Zodiacal Light. By T. R. L. 

On an Auroral Display. By H. P. C. 

On Steam Power on Canals. By W. J. B. 

On the Newtonian Theory. By J. T. W. 
Also enquiries from the following : 

J. T. B.— V.-M. B. O.— J. M. E.-P. E.— G. R. E. G.— 

W.A.B.— F. J. S.-H. E.F.— W.H.M.—C. A.— C. P.— 

J.M. G. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to field 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which Is specially 
devoted to such enquiries. 
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Alarm signal box, fire, Wright, Holley & Miles .... 140,106 

Alarm, till, J. F. Baldwin 189,939 

Animal poke, C. Hinman 189,893 

Animals, administering halls to, T. H. Kex 139,856 

Ash leach, Kernodle & Haun 139,963 

Auger bit, forming, W. A. Ives (r) 5,45 

Bag machine, J.M. Hurd (r) 5,45? 

Bale tie, cotton, W. D . Field 140,024 

Bale tie, cotton, J. McMurtry (r) 5,457 

Barrel head, J. W. Taylor 140,095 

Barrels, apparatus for pitching, G, Sichler 139,976 

Barrels, forcing beer, etc., from, J. Devlin 139,882 

Beam, composite, W.W. Lummus 139,902 

Bed botiom, E. L Brockett 140,005 

Bedstead fastening, L. W. Buxton (r) 5,147 

Beds tead, sofa, C . F. Grundin 139,953 

Bee hive f umigator, A. R. Denl nger 139,881 

Beer strainer, CM. Powers 139,971 

Binder, temporary, W. H. Barnar d 139,998 

B t stock, A. P. Daboll 139,876 

Blind, inside, D. Y. Kilgore 139,899 

Boiler attachment, wash, Rice & Barnes 139,9\8 

Bolt machine, Wilkins and Marcellus 140,103 

Bolt and plate, clip king, H. M. Beecher 139,855 

Bsok mark, Ward & Dolton 139,936 

Boot heels, making, A. C. McKnight 140,060 

Boot heels, manufacturing. J. Blakey 139,859 

Boot sole edges, bending, B. H. Hadley 140,035 

Boots, etc., show case for, M. Buhler 140,C07 

Boring machine, H. Long veil 139,901 

Bottle, V. H. Lyon 139,905 

Bottle, nursing, W. Hobson 139,958 

Bottles, attaching cork bale to, L. B. Flanders 139,836 

Box. post office, Stockwell & Taylor 140,092 

Boxes, metallic corner shield for, J. F. Sargent... 140,080 

Bracelet, S. W. Grant 139,888 

Brake reaction movement, H. B. Martin 140,057 

•Brick machine, Houck & Sawyer 139,394 

Bridle bit, D. H. Carpenter 140,0i0 

Bridle bit, J. M. Fabre 140,023 

Brush, paint, J. J. Gorham 139,887 

Burner, gas, J. Rigby 139,919 

Burner, vapor, M. F. Gale 140,029 

Burner, vapor, M. F. Gale 140,030 

Burners, globe and holder for gas, G. M. Ramsay. 140,075 

Button, J. N. Allen 139,991 

Button fastening, D. Cannata 140,008 

Buttonhole cutter, C. Van Hoosen 189,983 

Can, dinner. A. A. Arnold , 139,851 



Can f or paint, etc., metal, G.H.Chinnock 139,868 

Can for paint, etc., metal, G. H. Chinnock 139,869 

Can, oil.H. M. Smith 139,927 

Can opener. J. J. C. Petersen 140,072 

Can opener, L. B. Smith 140,088 

Canal boats, propelling, H. H. Baker 139,996 

Caraxlebox,A. Higley (r) 5,453 

Car coupling, O. Albrecht 139,850 

Car, hand, J.D.Hinckley 140,039 

Car spring, A. Bridges 139,862 

Car spring, railroad, W. Slicer 140,084 

Car, street railway, S. H. Little 140,052 

Car truck, A. Higley (r) 5,452 

Carbureter, A. W. Wilkinson 140,105 

Carriage, child's, F. Snyder 189,978 

Cart, dumping, B. G. Fitzhugh 140,025 

Cartridge box, W. H. Elliott 139,835 

Carving machine, H. Thomas 139,980 

Case,show,W. C. Spellman 140,089 

Caster attachment for furniture, J. H. Travis 140,097 

Chair, W. T. Doremus 139,948 

Chair fan attachment, B. L. Jordan 140,047 

Chandelier, sliding, G. F. Blaisse 140,008 

Clamping device, C. Stout 139,931 

Clock work globe, L. J.S. Mouret 140,065 

Coal screen and chute, M. R. Roberts 140,077 

Coffee mill, S. C. Jantzen 139,960 

Coffee toaster, W. H. Welch 139,984 

Collar and cravat, F. D. James 139,959 

Cooler, beer, A. Pfund 140,073 

Cooler for wine, etc., F. M. Piper 139,915 

Cotton waste, cleaning, G. Sagar 139,921 

Cracker machine, L. A. Rockwell 139,920 

Croze, cooper's, J. Bailey 139,852 

Cultivator, P. F. Wells 139,985 

Currents, creating artificial, E. Bantz 139,854 

Domino, W. X . Stevens 139,918 

Drill, grain, G. G. Blunt 139,880 

Dynamic maihine,Errani & Anders 140 021 

Earth closet, C. A. Wakefield 140,099 

Egg beater, D. Dunson 140,067 

Electrical thermostat, J. H. Guest 139,653 

Elevator, A. W. Cram 140.017 

Elevator, W. R. Rightor 140,076 

Elevators for buildings, etc., E. Keech 139,8'.6 

Elevator, etc, Schuyler and Thursby 140,182 

Engine, traction, D. H. Ball 139,997 

Engraving and carving machine, T. W. Minter, (r) 5,458 

Exercising machine, R. Shaler 139,924 

Fiber cleaning machinery, S.T. Lamb 140,050 

Filter, C. C. Savery 139,922 

Fire arm frame and stock, C. F. Galand 140,028 

Fire extinguisher, H. L. McAvoy 139,906 

Flange union, A. A. Dame 139,877 

Floors, beam for, W. W. Lummus 189,903 

Floors, beam for, W. W. Lummus 139,904 

Funnels, manufacture of, L. R. Comstock 139,873 

Furnace, blast and cupola, D. W. Hendrickson 139,891 

Gas, illuminating, T. N. Miller ; 139,910 

Gas, illuminating, A. W. Wilkinson 140,104 

Gas purifier, Goodfellow & Sabbaton... 140,034 

Generator, steam, H. Pease 140,070 

Glass, etc., attaching caps to, C. B. Jenkins 139,961 

Glass ware, manufacturing, J. S. & T. B. Atterbury 139,993 

Grain binder, Q. A. Scott 140,083 

Harrow, P. N. Wsodworth 139,987 

Harvester, G. W. Leisher 139,900 

Hgfrvcster, J. Werner, Jr '. 139,986 

Hiy grinding machine, W. P. Miller 139,911 

Heater and condenser, feed water, McNeill & Pratt 139,908 

Heddle eye opener, J. H. Crowell 139,875 

Hinge, butt, S. Van Gilder 139,982 

Horse collars, gage for, J. M. Everitt 139,949 

Horses, nose bag for, H. D. McGovern 140,058 

Horses, sun shield for, H. D. McGovern, (r) 5,456 

Hosiery, pressing, O. Osborne 140,068 

Hydrant and flre plug, J. I. Healey 139,890 

Hydrocarbons, burning, M. Carbonel 140,009 

Ice crusher, Dixon & Tunstill 140,019 

Inhaler, W. H. Cutler, (r) 5,449 

Insect destroying compound, W. B. Royall 110,079 

Jack, lifting, D. L.H.Mitchell 140,063 

Jacket, hunting, J. Garaud 139,950 

Knitting machine, J. & J. Smith 140,086 

Ladder, step, C. Hays, (r) 5,451 

Lamp, R. Marsh 139,964 

Lamp, street, J. G. Miner 140,062 

Lantern, mjigic, A. G. Buzby 139,865 

Lantern, signal, Clark & Sykes 140,015 

Lap board, G. K. Proctor 140,074 

Last block fastening, Heckenbach & Haertle 140,038 

Level, spirit, F. W. Marston 140,055 

Lime for yeast, phosphate of , J. E. Lauer 140,051 

1,00m for weaving hair cloth, J. Turpie, 139,981 

Loom picking mechanism, J. Stever 140,091 

Loom shuttle, W. Tucker 140,088 

Loom temple, N. Chapman 140,013 

Loom temple, W. W. Dutcher 139,884 

Loom temple, E. S. Stimpson 139,929 

Lounge and bedstead combined, S. Higgins 139,957 

Medical compound, Green & Klntzel 139,951 

Medical compound, G. Hall 139,954 

Mill, cider, L. O. Rockwood 139,975 

Mill hopper, grinding, M. Replogle. 139,973 

Miter box, C. Caton 139,867 

Muff lining, C. F. Butterworth 139,942 

Musical wind instrument, G. E.Parker 140,069 

Neck tie supporter, A. Komp 140,049 

Oil from cans, drawing, J. G. Evenden 140,022 

Organ, reed, S. J. Crockett 139,871 

Organ, reed, C. W. Palmer 139,913 

Organ 1 eed, M. C . Morgan 139,912 

Paper bag, G. H. Chinnock 139,870 

Pavement, composition, N. B. Abbott 139,848 

Penpil attachment for dividers, W. Schollhorn 140,081 

Photography, E. L. Bergs tresser 140,001 

Pile driver, S. E. Baker 139,853 

Pipe stem, J. Davis 139,880 

Pipes, covering for steam and other, C. M. O'Hara 139,968 

Planter, corn, Gait & Tracy 140,031 

Planter, seed, W. Call, Jr 139,948 

Planter am} fertilizer distributer, seed, E.P.Jones 140,046 

Plow, T. E. C. Brlnly 140,004 

Plow,P.Loeb 140,053 

Plow, steam, P. J. McDonald 139,966 

Press, J. B. Godwin 140,033 

Press, baling, J.M. Aloertson 139,849 

Press, cotton, W. W. Patrick 189,910 

Pulley, loose, L. Knight 140,018 

Pulley hanger, J. Kent 139,898 

Pump, H. T. Coleman 140,016 

Punch, hand, A. L. Eckert, (r) 5,450 

Reflector, F. L. Senour 139,923 

Roller and irrigator, D. S . He ward ' 140,043 

Roof, fireproof, J. B. Cornell 139,945 

Roofs, composition dressiag for, H. O. Brown 139,864 

Roofing, metallic , P. Wall 140,100 

Safe vault, MoCall & Wood 189,907 

Sash and door fastener, J.B.Frost 140,026 

Sash fastener, M. Judd 139,895 

Saw mill, circular, M. Blackburn , 140,003 



Saw mill head block, G. B. Getty 140,032 

Saws, guide for circular, S. Taylor 140,096 

Sawing machine, G. Marshall 139,965 

Scales, platform, J. F. Keeler 139,8.7 

Screw threads, swaging, R. Boekler 139,861 

Sewing machine, T. K. Keith 139,962 

Sewing machine braider, J. P. Chaffee 140,012 

Sewing machine needle threader,etc.,C .F.Albert. 139,990 

Sewing machine rufflei, G. E. Doltdn 139.883 

Sewing machine shuttle, W. H. Hockensmith 140,041 

Sheet metal, seaming, C. Brombacher 139,863 

Ships, oscillating berth for, I. A. Chomel 140,014 

Ships' frames, adjustable templets for, A.Perrin. 140,071 

Shirt, G. C. Thomas 139,933 

Shirt, J. Wieser 139,937 

Shirt bosom stretcher, E. Bassett 140,000 

Shoe lacing fastening, B. B. Choate 139,871 

Shoe lasts, form plate for bottom of, J. G. Ross.. 140,078 

Shutter and door fastener, D. J. Moffitt 140,064 

Soda or alkali, package for caustic, H. B. Hall 139,955 

Soldering tool, R. J. Hollingsworth 140,012 

Spectacles, temple for, G. W. Meigs 139,909 

Spike, S. Redfern 139,972 

Spinning, regulating twist In, C. Martin 140,056 

Spittoon, F. Gaisberg 140,027 

Spool turning machine, Walker & Gooding 139,935 

Spooling machine, J. M. Stone 139,930 

Spoon, medicine, Colby & Thomson 139,914 

Steam gage, registering, G. H. Crosby 140,018 

Steel to cast iron, welding, J. H. Smith 140,''87 

Stone crusher, A. H. Smith 140,085 

Stool and table pedestal, J. R. Lomas 140,054 

Stove, base burning, J. Spear (r) 5,459 

Stove, base burning, J. Spear (rj 5,460 

Stove, cooking, J. R. Hyde 140,044 

Stove grate, J. S.VanBuren 139,934 

Stove machine, B. W. Warner 140,101 

Stove pipe joint, A. C. Sweetland 139,932 

Stove polish, J. I. Danforth 139,879 

Strap, shoulder, J. C. Merritt 140,061 

Suppository, mold for, L. R. Blackman 139,858 

Suspender, T. J. Irving 139,045 

Switch, self- acting, L. W. Harris 139,956 

Table leaf support, C. H. Wheeler 140,102 

Tanning apparatus, C. Herveux 139,892 

Tanning compound, J.B. Hite 140,040 

Telegraph flre alarm, R. Carter 140,011 

Thrashingmachine, L. C. Bickings 139,857 

Thrashing machine, M. G. Carleton.... 139,866 

Tobacco case, J. W. Stone 140,093 

Tobacco dryer, J. M. Smith 139,977 

Tobacco, plug and bunch, I. Eppinger 140,020 

Toy, gyroscopic, A. C. Wurtele 139,938 

Trap, animal, J. H. Hair 140,036 

Trap, animal, J. Merchen 139,967 

Trimming, producing folded, Crosby & Kellogg(r) 5,448 

Truck, sewer cleaning, MoHarg & Hill 140,059 

Truss, D. & W. Pomeroy 139,917 

Truss, J. A. Sherman " 139,926 

Tub, bath, L. Bagger 139,995 

Tub support, wash, E. F.Shaw 139,925 

Turn table, W. H. Burch 139,941 

Type writing machine, J. R. Pember 139,914 

Valve, combined stop and check, A. A. Dame 139,878 

Valve, globe, A. P. Brown 140,006 

Vault cover, W. R. Williams 139,958 

Vault, fireproof, G. W.PIttman 139,916 

Vehicle hound, A. Muhleisen 140,066 

Vehicle seat, J. Burt (r) 5,446 

Vessels, propelling device for, B. T. Babbitt 139,994 

Wagons, end gate for, S. F. Robertson 139,974 

Wagons and sleighs, binder for loaded, J. Paff 139,969 

Washer, clothes, G. J. Terrell 139,979 

Washing machine, J.E. Anderson 139,992 

Washing machine, E. S. Bliss 139,940 

Washing machine, A. Gregg 139,889 

Washing machine, S. Hawkins 140,037 

Watch regulator, N. Staflin 140,090 

Water traps, making, R. Cunningham 139,946 

Wells, constructing, A. Curtis 139,947 

Wheelwright machine, G. Sweet 140,094 

Whip socket,.!. H. Young '. 139,989 

Windlass and capstan, D. N. B. Coffin, Jr 139,872 

Windows, flre damperfor, M. J. Barwick 139,999 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending- 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

25,488.— Hydraulic Press.— M. H. Clark. September 3. 
25,508.— Tailor's Shears.— R. Heinisch. September 3. 
25,512.— Bung Hole B®eer, etc.— J. Kirby. September 3. 
25,662.— Construction of Prisons.— E. May. Sept. 17. 

EXTENSIONS GRANTED. 

24,493.— Furnace DoorFrame.— P. A. Sabbaton. 

24,478.— Stone Sawing Machine.— A. T. Merriman. 

24,456.— Steam Heating.— S. F. Gold. 

24,446.— Straw Cutter.— R. Daniels. 

24,512.— Bolster for Railway Cars.— A. Ward. 

24,451.— Metallic Ears for Handles, etc.— T. Evans. 

24,481.— Straw for Paper Pulp.— J. B. Palser, et al. 

24,484.— Paper Pulp.— J. B. Palser et al. 

24,484.— Paper Pulp.— J. B. Palser et al. 

26,415.— WindingThread on Spools.— H. Conant. 

designsTateNted. 

6,703.— Lath Bed.— W.F. Burton, Chippewa Falls, Wis. 
6,704.— Heating Stove.— J. V. B. Carter, Detroit, Mich. 
6,705 to 6,703.— Carpets.— J. Fisher, Philadelphia, Pa. 
6,709.— Flower Vase.— J. Mersereau,PortChester,N. Y. 
6,710.— Nubia.— J. Phipps, Philadelphia, Pa. 

TRADE MARKS~REGISTERED. 

1,314 to 1,318.— Tobaccos.— Allen & EIlis,Cincinnati,Ohio. 
1,319.— Boots and Shoes.— H.H.Bigelow,Worcester,Mas. 
1,320.— Tobacco and Snuff.— G. W.Gail & Ax.Baltimore. 
1,321.— Whisky.— Ha3tings & Berlin, St. Louis, Mo. 
1,322 & 1,323.— Pistols.— Mer win & Co., New York city. 
1,324.— Oils.— Matthew Hodgkinson et a/.,Marletta,Ohio. 
1,325.— Brandy.— J. A. Jackson & Co., St. Louis, Mo. 
1,326.— Insect Powder.— P. Reynard, St. Louis, Mo. 
1,327.— La#er Beer.— T.Hemmeney,Wllliamsburgh,N.Y. 
1,328.— Axes, etc.— Collins Co., Collinsville, Conn. 

SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark : $25 

On filing each application for a Patent (17 years). ..$15 

On issuing each original Patent $20 

On appeal to Examiners-in-Chief $10 

Onappeal to Commissioner of Patents $20 

On application for Reissue S30 

On application for Extension of Patent . . . ^ $50 

On grunting the Extension $50 

On filing a Disclaimer 8*10 

On an application for Design (3% years) $10 

On an applicationfor Design (7 years) $15 

On an application for Design (HyeaxaO.,., $30 
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RATES OF ADVERTISING. 
Back Page ....... $1.00 a line. 

Inside Page ------ 75 cents a line. 

Engravings may head advertisements a t the same rate v er 
Bf line, by measurement, as the letter-press. 

TO INVESTOR^" 



The Northern Pacific Railroad Com- 
pany having determined to close its 7-30 
First Mortgage Gold Loan, and thereafter 
to pay no higher rate of interest than G per 
cent on further issues of its bonds, the lim- 
ited REMAINDER OP THE 7 3~10 LOAN IS 
now being disposed op through the usual 
agencies. 

T'jis affords a desirable opportunity to per- 
sons wishing to reinvest July interest or 
dividends. 

The Company now has more than 500 
miles of its road built and in operation, in- 
cluding the entire Eastern Division connecting 
Lake Superior and the navigation of the Mis- 
souri River ; the work of construction is pro- 
gressing satisfactorily ; the Company has 
earned title to nearly Ten Million Acres of its 
Land Grant, and sales of lands have thus far 
averaged $5.66 per acre. 

All marketable securities are received in 
exchange for Northern Pacifies. 



JAY COOKE & CO., 

20 Wall Street, New York. 



BAIRDS 




ON 

METALS & METAL WORKING. 

Bauerman's Metallurgy of Iron. 12mo. $2.50 

Blinn's Practical Workshop Companion for 
Tin, Sheet Iron and Copperplate WorkerB. 100 illustra- 
tions. 12mo $^.5U 

Bell's Chemical Phenomena of Iron Smelting. 
An Experimental and Practical Examination of the 
circumstances which determine the Capacity of the 
Blast Furnace, the Temperature of the Air, and the 
Proper Condition of the Material to be Operated Upon. 
By 1. Lothian Bell. 8vo $o.00 

Byrnes' Practical Metal Workers' Assistant. 
A new edition, to which is added an Appendix, con- 
taining the Manufacture of Russian Sheet Iron ; the 
Manufacture of Malleable Iron Castings, and Improve- 
ment in Bessemer Steel. With over 600 engravings. 
8vo . . . ."I 00 

Guettier's Practical Guide for the Manufac- 
ture of Metallic Alloys. Comprising their Chemical 
and Physical Properties, Preparation, Composition 
andUBes. 12mo $3.00 

Landrin's Treatise on Steel. 12mo. $3.00 

Larkin's Practical Brass and Iron Founders' 
Guide. 12mo $2.25 

Napier's Manual of Electro-Metallurgy. Illus- 
trated. 12m o $2.00 

Overman's Manufacture of Steel. 12mo. $1.50 

Overman's Moulder and Founders' Guide. 
Illustrated. 12mo $1.50 

Osborn's Metallurgy of Iron and Steel. Theo- 
retical and Practical, In all its brandies, witli special 
reference to Ameiican Materials and Processes. Illus- 
trated by numerous large folding plates and wood en- 
gravings. 8vo $12.50 

Perkins and Stowe's New Guide to the Sheet 
Iron and Boiler Plate Roller $2.50 

Phillips and Darlington's Records of Mining 
and Metallurgy. Illustrated. 12mo $2.00 

Percy's Manufacture of Russian Sheet Iron. 
8vo. Paper 50c. 

Roseleur's Galvanoplastic Manipulations. A 
Practical Guide for the Gold and Silver Electro-plater 
and the Galvanoplastic Operator. 127 engravings. 495 
pages . 8vo $6.00 

Schinz's Researches on the Action of the Blast 
Furnace. Illustrated. 12mo $4.25 

Strength and other Properties of Metals. Il- 
lustrated by 25 large Bt eel plates. 4 to $10.00 

Tables Showing the Weight of Round, Square 
and Flat Bar Iron, Steel, &c, by measurement 63c.. 

Urbin and Brail's Practical Guide for Pud- 
dling Iron and steel. 8vo $1.00 

Vaile's •alvanized Iron Cornice Workers' 
Manual. Containing Instructions in laying out the 
different Mitrea and making Patterns for all k'lids of 
plain and circular work. Illustrated. 4to $5.00 

Watson's Practice of American Machinists 
and Engineers. Illustrated by 80 engravings. 
12ino $2.50 

Want's Sheet Metal Workers' Instructor, for 
Zinc, Sheet Iron, Copper and Tin Plate WorkerB, with 
instructions for Boiler Making, &c. 8vo $3.00 

(J^~The above, or any of my Books, sent by mail, free 
of postage, at the publication prices. 

Mv new and enlarged CATALOGUE OF PRACTICAL 
A.N'D SCIENTIFIC BOOKS— 96 pages, 8vo-Bent free to 
to any one who will furnish his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



[TEAM AND THE STEAM E.NG1NE ; 
Land, Ma lae and Locomotive. By Henry Evers, 

LL.D. 18mo., cloth. IlluBtrated $150 

D. VAN NOSTRAND, Publisher and Importer, 
23 Murray SI. & 27 Warren St., New York. 
f Copies sent free by mail on receipt of price. 



S T L 
LL.D. 



STAR EARTH CLOSET CO., 

23 Bey Street, New York, 

Offer for sale the best closet in tho market. 



INVENTOR 



WHO WISH TO REALIZE PECUNIARY BENEFIT FROM THEIR INVENTION* 

(whether patented or not), citner by sale of the r rights, or partnership with capitalists, are invited to send for our 
explanatory circular. Many valuable labor-saving Inventions are lvinur dormant which might realize a fortune for 
their owners, if brought properly before the public. N. T. EXPOSITION & M'F'G CO., 52 Bro dway, N. Y. 



Niagara Steam, Pwm/p. 

CHAS. B. HARDICK, 



23 Adams St., Brooklyn. N. Y. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, disability and econ- 
omy, with the minimum of weight and price. They are 
wldeiy and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent ou application. Address 

THE J. C. HOADLEY CO. Lawrence. Mass. 
Liberty St., New York. 



NEW YORK STEAM ENGINE CO. 

MANUFACTUREltS OF 

Machinists' loo's 

OF AI.Ii DESCRIPTIONS, 

98 Chambers St. New York. 



Maryland Institute, Baltimore, 
26th Annual Exposition, 

Will be opened, for reception of Goods, SEPTEIHISJER 

24th to l 27th, inclusive, and to the Public, 

OCTOIJER 1st to 31st, inclusive. 

Articles of Superior Merit of every kind are solicited: 

but Operating Machinery. New Inventions, and 

Beautiful Displa ys, will be the leading features. 

GOLl, SILVER, mid BRONZE MEDALS willbe award- 
edas first premiums, and a GOLD MEDAL OF HONOR 
to the inventor of a Machine, or discoverer of a Process 
so important in its use or application as to supplant all 
others previously used for the same purpose in pome 
branch of the useful Arts. Circulars containing full 
particulars furnished on application to the Actuary. 
C. W. BENTLEV, 
President and Chairman Exhibition. 



i^iiviL and Mechanical Engineering at 
V l the Rensselaer Polytechnic Institute, Troy, 

N.Y. —Instruction very practical. Advantages unsur- 
pissed in this country. Graduates obtain excellent posi- 
tions. Ke-opens Sept.l7th. For the Annual Register, con- 
taining improved Course of Study, and full particulars, 
address Prof. CHARLES DliOWHE, Director. 



BUILDERS, 

By subscribing for the American Builder, you get In 
one year for ¥3.00 more than double the quantity of 
architectural designs found in any ten dollar book ; and 
they are always fresh and practical. Sent on trial four 
montliBforonedollar. Address CHARLES D. LAKEY, 
Publisher, 23 Murray Street, New York. 




Patent "Woodworth, Daniels and Dimension Planers, 
Moulding, Mortising, Tenoning and a grent variety »f 
ofher Machi nery for Working iu Wood. Patent Catcher 
Heads and Antifriction Cutters and the New England 
Baud Saw. Manufactured by R. BALL & CO., Worces- 
ter, ..lass. Salesroom l£l Chambers & 103 Reaue Sts., N.V. 




$5 Gem Printing Press. 

Business men. do your own printing. 
Boys can makemoney bv doing job work. 
Send stamp for circular and sample 
printing to the manufacturer, 

PENFIELD & CO., W. Meriden, Conn. 



'MPROVED FOOT LATHES. SELLING 
. Everywhere. N. H. BALDWIN, Laconia, N.H. 



TODD & RAFFERTY STEAM ENGINES 
and Boilers for Sale— One 15x30 in. Cylinder, with 
81) H. P. Tubular Boiler and iixtures complete, in peifcct 
order— and one 11x24 in. Cylinder, with 30 II. P. Tubular 
Boiler, Pump, Heater, &c, complete, lias been used only 
six months. AddresB J. C. TODD, Paterson, N. J. 



GLASS =n\/TOULDS for Fruit Jars, Patent 
Lamps, J_V_1_ Bottles, etc. .made by H. BROOKE. 14 
years at White and Centre Streets, New York. The short- 
est and cheapest may order direct of Mould Maker. 

U^** Particular attention paid to MOULDS for 
INVENTORS. 
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®iefc groge unb ttjeitige Glciffe itnfrcr 53c= 
Biilfcrintg litadjen mit befonberS bctrmtf 
jufmerfjam, bafj un(re ftirma bind) iijve 25cv- 
6htbuiig mit SBafljington unb ben europfiifdjen 
§(uipt[tabtett, Bcfonbere SSortljcile jitr Srlau- 
gung Don in« unb auSlSnbifdjcn ^atcntcu 
bietet. 

3eber Erfinber, gteidjoiet loetdjer Siaticncilt- 
tSt cutgetjbrig, ift butd) bic libercitcn *patcittge- 
jetjc ber 83crcin:gtcn Etaaten jitm ^atentidjutj 
flir Gsrfinbungcn bcrcdjtigt. Llnfre girnta ift 
bcrcit, geftii^t auf 26jfiljrtge(£rfaljrung, bentfdje 
(Svfinber jcber^eit ju bcrcitljen unb 511 liiajjigeu 
^rcijen rafd) unb piinftliit) ?)3citcitte 511 evlangcn. 

Eie ®eutjd)c ©cction ift in ben §;inben 
fatjiger bcutjdjer Sngcnieure, '.veidje in ber 
Office pcrjbnlid) mit ©rfinberit fcrfcl)ren 
tterben. 

®et ..Scientific American" tl'irb in (einen 
©patten bie bebeutenberen Bvfinbungett bc= 
tyredjeu. 

Eotrefponbettj etbetcn unb prompt beaut- 
roortet. *$ampt)ltte in bcutfdjcr ©pradje rocr» 
ben au| SBcrlangen franco jugefanbt. 

Slbreffire: 

iPttttlt & go., 

„ScientiJic American" Patent Agentur, 
37 SSS«rf Stow, 

Hew York City- 



ri Samples sent by mall for 5U cts., mat retail quick lor 
tlU. R. L. "WOLCOTT. 181 Chatham Square. Hew York. 



Machinery, 

Wood and Iron Working of every kind. Leather and 
Rubber Belting, Emery W heels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers St. N.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in itrge quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 dtftmbers Street, New York. 



Sturtevant Blowers. 

I |Of every si?x and description, constantly on hand. 
GEORGE PLAGE & CO.. 
131 Chambers Street, New York. 



^PATENT 
OLD ROLL E 



The fact that this BDaftlog ha* <5 per cent grater 
s trength, a finer finish, and is truer to gage, than any other 
In use, renders it undoubtedly the most economical. We 
are als« the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers. etc., 
of t.hemostapproved styles. Price lists mailgsd on appli- 
cation to JONES & LAUGHLINS, 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St.. Chicago. 
rT^-StockB of tills Shafting in store and for sale bj 
FULLER, DAN A & FITZ, Boston, Mass. 
GEO. PLACE & CO., 120 Chambers street, N.Y. 
PIFRCK*! WHATJ\fl, unwMikp.e.wiR. 
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ATENTS Sold on Commission. Send for 
Circular. E.H.GIRBS & CO., 84 B'dway, cr. Wall St. 



r> (JERK'S WATCHMAN'S TIME D&- 
1j TECTOK.— Important for aL large Corporation! 
and Manufacturing concerns— cap aole of controlling 
with the utmost accuracy the motion cf a watchman or 

gatrolinan, as the same reaches different stations of hiB 
eat. fiend for a Clrcuiar. J. E.BUEKK, 

P.O. Box 1,057 Boston, Mass. 
N.B.— This detector is covered by two TJ. S. Patents, 
Parties using or selling these instruments without au- 
thority from me will be dealt with according to law. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planers and Rich- 
erdson's Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 

WT-rHERBY RUGG & RICHARDSON. 



U A J.O Machinery. 

OTIS, liROS. <& CO., 

NO. 348 BROADWAY, NEW YORK. 



PUNCHING 

AM) 

DROP PRESSES. 



Forthe Best and Cheap- 
est Address THE STILES 
& PAKKER PRESS CO., 

MlDDLETOWN, CON2f. 



WOODBURif'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-oiling 
Saw Arbors, and other wood workiag machinery. 

'91 Liberty street, N. Y.: 



S. A. WOODS, 
Send for Circulars. 



[ 67 Sudbury street, Boston. 



SHINGLE AND BARREL MACHINERY.— 
unproved Law's Patent Shingle and rieadingMa- 
cliiue, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Uuucllzers, Heading Planers, 
Turners, &c. Address TREVOR & Co.'. Lockport. N. Y 



You ask WHY wo can sell First 
Class 7 Octave l'iauns for $290? 
We answer — ltcosts leas than $300 
make any $600 Piano soki 
(through Agents, all of whom make 
IOO per Ct. profit. We have 
no Agtnis, but ship direct to fami- 
lies at Factory price, and warrant 
5 Years. Send for illustrated oir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), u.sing our Pianos, 
in 44 States and Territories. Please state where yuu saw 
this notice. 

U.S. Piano Co., 810 Broadway, N. Y. 




RICHARDSON, MERIAM & CO. 
Manufacturers of the 1» test ''mproved Patent Dan- 
els' and Woodworih Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and vartouB 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 



rjX) FOUNDERIES, Factories, Ropewalks, 
_l_ &c— For sale or lease, blocks of Lots. with bulkhead 
waterfront. Low prices, easy terms. S.B.SCHIEFFLLIN, 
15 East 26th Street, New York. 

FOR. SALE — The right to manufacture and 
Sell the Patent Stave Grain Baskets In the States of 
Ohio, Pennsylvania, and New York. Said Baskets pro- 
tected by numerous patents Issued to Horace C. Jones 
and others. G. I. BRE WSTER, Appleton, Wis. 



I BUSINESS — That will make your fortune. 
> Address, EUREKA PORTABLE TABLE CO., 713 
Olive Street, St. Louis, Mo. 



C . F. JMCHA 11 I) SON, 

MANUFACTURER Ob" HAND LATHES, 

Atiiol. Mass. 



ROFBR HOT AIR 

ENGINE COMPANY. TO New Church St., New York. 



VVI1AL.EN TURBINE, No risks to purchaser 
Pamphlet sent free. Setu WnALEN.Baliston Spa, N. Y . 
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ANTED! Agents to sell our Rubber Stamps and 
other Novelties. AddresB U.S. MANUFACTURING 
COMPANY. 97 W. Lombard St., Baltlmoie, Md. 



ro INVENTORS 

# Manufacturers 



The Managers of the 4'2d Exhibition of the American 
Institute, of the City of New York, beg to announce, 
that the Exhibition Buildings on 2d and 3d Avenues and 
63d and 64th Streets, will be open for the reception of 
heavy Machinery August 18th and for other articles, 
September lstl8T3. The Exhibition will be formally 
opened September 10th. 

For particulars, address "General Superintendent, 
American Institute, New York." 



To Electro -Platers. 

BATTERIES, 'HEMIGALS, AND MATE- 
RIALS, in sets orsinele. witli hooks of Instruction 
for Nickel or Silver Plating, by THOMAS HALL. Man u. 
facturlng Electrician. 19 Bromheid Street, Boston, Mass. 
Illustrated catalogue sent tree. 



PAGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No. 1 Soft "VMiite Lime or Cement, 
with useof water. CD. PAGE, Pateutee.BocheBter.N.Y. 



MACHINERY, 



NEW and 8d-HAND.-- 

Send for Circular. Ciiab. PLACE 
& CO. 60 Vesey Bt., New York. 



Andrew's Patents. 

Noiseless, Friction Grooved, 01* Geared Holst- 
ers, suited to every want. 

Safety Store Elevators. Prevent *Accident, 
Rope, Jtelt, and Engine break. 

SmoUe-Uiii'iiiuK Safety Boilers. 

Oscillating Engines, Double and Single, l-£ to 
100-IIorse power. 

Centrifugal Pumps, IOO to 100,000 Gallons 
per Rliuute, IS est Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical, 

Seud for Circulars. 

WM. D. ANDREWS & BliO., 

414 Water Street, New York. 
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EW & IMPROVED PATTERNS.— MA- 
. CHINISTS' TOOLS— all sizes— at low prices. 
E. & B. J. GOULD. 103 N. J. IS. R. Ave., Newark. S. J 



WAYNESBORO' 

STEAM ENGINE am 




BOILER WORKS. 



Stationary and Portable Engines, Superior Balanced 
Slide Valve, all kind Boilers, Circular Sawmills, Farm 
Engines. For Illustrated Circular, Price List, &c. 

Address FRICK & CO., 

Waynesboro', Franklin Co., Pa. 



1832 SOHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and iron Working Ma 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK' 
SONS. Mntteawan. N. Y. and 118 Libeny St., New York 



GEAR'S PATENT 

VARIETY MDULDINflM/lCHINE 



imple, completeandreliable Upright Shaping 
Legality of Patents sustained in Uul- 



Tlie onlye.—, 
Machine known. 

ted States Circuit Courts. Infringers who do not make 
immediate settlements will be prosecuted. I mean 
business. A. S. GEAR, Sole Manufacturer & Proprietor. 
Also Manufacturer and Dealer in all kinds of Machinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 



Write for a Price List to J. H. JOI1NSTO Z 



gREATY/ESTERN 




PITTSBURGH F 

Breech-LoadinR Shot Guns, $4) to $300. Double Shot Guns, 
$8to*150. Slng]eGiins,$3to $20. Rifles, $8 to $75. Revol- 
vers, $6 to $25. Pistols, $1 to $8. Gun Material, Fishing 
Tackle, &c. Large aU-countsto dealers or clubs. Array 
Guns, Revolvers, etc., bought or traded for. Goods sent 
by express <\ O. D. to be examined before paid lor. 



rpIIOMAS'S FLUID TANNATE OF SODA 

1 removes Scale from Boilers without injury to iron. 

Price 10c. per lb. in Bbls. 500 lb., % Bbls. 250 lb., fc Bb!s. 

125 lb. See Scientific American of May 3d, 1873, p. 280. 

TESTIMONIAL.— " WUm!n0O9i, Del.. 6 mo. 16, 1873 — 
N. Spencer Thomas -Please send us a half barrel of T an- 
nate of Soda The quarter barrel that we got appears u» 
have done more good than anything else has done in the 
same length of time before, and we hope perseverance 
in its use will clear the scale oil" completely. 

Respectfully, Joseph Bancroft & Son." 

Address orders to N. SPENCER THOMAS, Elmira.N.Y 



$72.00 EACH WEEK. 

Agents wanted everywhere. Business strictlyleglilmate. 
Particulars free. Address, J. Worth & Co.. St. Louls.Mo. 




THOMAS LEFFEL. 

Unexcelled In Power for Bize 
and cost. Economical at part gate. 
Built in Superior style. Unequalled 
In Duplication of parts at small 
outlay. 

IIEUMANN & IIKRCIIELRODE 
MANUFACTURING COMPANY, 
Dayton, Ohio 

Send for Circular and Price List. 



MACHINERY of all kinds, New and Sec 
ond Hand, bought and Bold by S. C. HILLS, 5 
Courtlandt Street, New York. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylinders, shafts, rocker arms, pistons, etc. .entireiysteel. 
No. 14 N. 5th st., Philadelphia, (phtttps nreTim 
No. 13 Clifl' St.. New York. ' Jl" 1 ^ b.JUbllCE. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volnev W. Mason & Co., 
Providence, K. I. Agents, L. B. BROOKS, 60 Cliff street, 
New York; TAPLIN, RICE 4 CO.. Akron. Ohio. 



U WROUGHT 
* IRON 

Beams & Girders 



r pHE Union iron Mills, Pittsburgh, ±*a. 
I The attention of Engineers and Architects Is called 
to our improved Wrought-iron Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved >-o objectionable in the 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizeB at terms as favorable as can 
beoot ained else where. For descriptive lithograph address 
Carnegie. Kloinan& Co, Union Iron Mills, Pittsburgh, Pa. 



AOK A nAVI Agents wanted. Business entirely 
Cp^O A JJil I I new. Or. G.Shaw, Biddeford, -Me. 
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To Have a Cricket 

" ON the hearth, is the luckiest thing in the 
" world."— Chas. Dickers. The large Illustrated family 
paper—" The Cei ket ontiieHkarth "—only #1 a year. 
A $;> CIIIIOMO FREE. Great success. 100,000 sold. 
16 pages crowded with freshest stories, «fcc. Will pay one 
General Ag"ut in each county a monthly ccthk Mtlary. 
Send $1 for Agent's Outfit (chromos, samples, rerns.&c.) 
A. ply now for territory. We send this papci three 
mouths for 25c. Object, to introduce. Try It. 

J»nes & IIadley, Publishers, 176 Broadway, N.Y. 



SITUATION WANTED— By a young man 
as Superintendent or Assistant In a Foundry and 
Machine Shop. Understands the f oundrj and pattern de- 
partments, and Is a Machinist by trade. Has had several 
years' experience with one established Eastern firm- 
would like to go West. Good references. Address 

H. W. A., Lock Box 16, No' Adams, Mass. 



100 



HORSE POWER Horizontal Engine 
for Sale, at about one half its cost, and but lit- 



tle used. For description a nd price, apply to 
W. E. TANNER & " 



CO., Richmond. Va. 



^fj"l_ frt)Ar" rl ' l, yl A ff«nt» wanted! All ctafl*esot working p«». 
ft) L <) »(■ _ \f pin, of either Bex, young or old, make more money at 
work for lis In tUcir spare momenta oral! tlie urns than atari yttilnf 
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dvertisements wilt be admitted on this page at the rate of 
St. 01} per line for each insertion. Engravings ma* 
head advertisements at the same rate per line by meas- 
urement, a's the letter-press. 

The value of the Scientific American as an advertising 
medium cannot be over-estimated. Its circulation is ten 
ti7nes grcmter than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
reticlin all the principal libraries and reading-rooms oj 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
If it is worth 25 cents per line to advertise in a piper of 
three thousand circulation, it is worth $3.75 per line to 
advertise in one of forty-five thousand. 



^"SILICATE OF SODA. 

HODGES, COOLIDGE & CO., BOSTON, MASS. 



2 HE MEALD & SISCO 
Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL, 

First Premiums at New Orleans, Cincinnati, and New 

York. "Medal of Special Award" American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecking, Dredging, Irrigating, etc. Illustra- 
ted pamphlet, free. COJ references to parties actually using 
the Pump. 22 pages of the strongest possible testimony. 

Address JIEALD, SISCO & CO., Haklwinsville, N,Y. 









Just Published. 



A Practical Book, one that Architects, Builders and Car- 
penters cannot aflord to be without, entitled 

Detail, Cottage and Constructive 

ARCHITECTURE, 

Containing 7<S Full Plates, 20 plates more than before 
offered in a similar work, for Ten Dollars. 

Publishing under direction of A. J. Bicknell. 

Showing a great variety of Designs for Cornices, 
Brackets, Windows and Window Caps, Doors, Piazzas, 
Pore lies, Bay and Dormer Windows, Observatories, 
Towers, Chimney Tops, Balconies, Canopies, Scrolls, 
Gable and Sawed Ornaments, Fences, Stairs, Newels, 
Architraves, Mantles, Plaster Finish, etc, etc.; including 
Forty-live Perspectives, Elevations and Plans of Modern 
Designs, for Cottage-, with Details, and Eighteen Eleva- 
tions of Summer Houses, Villas, Seaside Cottages, and 
Country Houses, together with Fourteen Designs for 
Street and Store Fronts, with Inside Finish for Stores 
and Banks ; also, Framing for Dwellings, Barns, Exhibi- 
tion Buildings, Hoots, Bridges, etc.. etc., making, in all, 
a Practical Book lor Architects. Builders, Carpenters, 
and all who contemplate Building or Hcmodeling Wood, 
Stone or Brick Buildings. One Large Quarto Volume, 
9 cat Free oy mail or Express, on receipt of Price... $10.00 
A, J. BICKNELL & CO., Ptjblisitkks, 
Ti Warren St., New York. 

$W Catalogue of new books on Architecture mailed 
to any address. 
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A Compendium of the cientinc Pi-oeress and Dlscove 

ries of the Preceding Year. Illustrated with 

oyer 150 Engravings. fiOO pages, 

octavo. Price, $2. 

NEW AND 
splendid book embraces 
the most Interesting Facts 
and Discoveries in the vari- 
ous Arts and Sciences that 
have transpired during the 
preceding year exnlbiting in 
one view the General Prog- 
icss of the World in the fol- 
lowing Departments: 
1.-CFEM1STUY AND MET- 

ALLUKGY. 
2.-.MECHANICS AND EN- 

GINKKKING. 
3.— ELECTRICITY, LIGHT, 

HEAT, SOUND. 
l.-TECHNOLOGY.-Embra- 
cing New and Useful in- 
ventions and Discoveries 
relating to THE ARTS: 
5.-P.OTANY AND HORTI- 
CULTURE. 
G.-AGRICULTURE. 
7.— RURAL AND HOUSE- 
HOLD ECONOMY. 
8.— MATERIA MEDICA, 

THERAPEUTICS, Hi' 
G1ENE 
9.-NATURAL HISTORY 

AND ZOOLOGY. 
10 :& 11— METEOROLOGY, 
TERRESTRIAL PHYS- 
ICS, GEOGRAPHY. 
2— GEOLOGY AND MINERALOGY. 
1.!.— ASTRONOMY. 
11.— ISlOGRAPsY". 

Eve<ry person who acs ires to be well Informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Science Hecord for 1873. It will be a most in- 
teresting and valuable Rook, and should have a place in 
every Household, in every Library. 

fiOO pages, Octavo. Handsomely Round. Over 150 En- 
gravings. Price, $2. 

Sent by mail to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLISHERS, 

37 Park Row, New York City. 

The SCIENTIFIC AMERICAN will be sent one year 
and one copy of SCIENCE iteCORD FOR 1873, on 
receipt of $4-50. 

SCIENCE RECORD FOR 1872, uniform with the 
*hoYe.| Price %i. Library binding, $2.50. 




BLAKE'S STONE AND OPvE BREAKER, 

For reducing to fragments all kinds of hard and brittle substances, such as 
ROCKS, ORES, MINERALS, ANN I>RU«|f. 

Extensively used for making Concrete for DIcAdiun Rosvds, Ballast for Rail- 
roads, reduction of Auriferous Quartz, pulverizing Emery Stone, preparing Iron, 
Cooper. and Zinc Ores, &c. &c. Twenty prize medals awarded in Europe and Amer- 
ica. The patent for this machine has been fully sustained in the Courts, after 
repeated and thoroughly contested suits. Those who make, ull, W use machines 
mfriiraiiig on this patent do so at their own risk. 

NEW YORK AGENCY, 

137 Elm Street, 

Where a machine may be seen in operatio n. 



The Blaie Crusher Co, 

New Haven, Conn. 




THE 

AMERICAN 

Turhine Water Wheel 

Has recently been improved and nub 
jectcd to thorough tests by James 
Emerson, Hoi yoke, Mass., showing; 
higher average results than any Tur- 
bine Wheel ever known. A full re- 
port may be obtained of STOUT 
MILLS & TEMPLE, Dayton, Ohio. 



WIRE ROPE. 

JOHN A. KOEBLING'SSONS 

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention gi. en to hoist- 
ing rope of all binds for Mine s and Elevators Apply for 
circular, giving price and other information Sent for 
namphlet on Transmission of Power hy Wire Hopes. A 
large Btock constantly on hand at New York Warehouse 
No. 117 Liberty street. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75— 95 percent. The SELF-A CIT- 
ING IvlJIt RICA TOR. for Cylinders is 
now adopted by over 150 R. R. in the U. S., 
and bv hundreds of stationary engines. 
NATHAN & DREYFUS, 108 Libertyst.,N.Y. 



SUF^R-HBATERS 



Save fuel,- and supply DRY steam 

any boiler. HENRY W. BULKLEY, Engineer. 



Easily attached to 
LEY, Engineer. 
Liberty St., New York. 



For testing Ovens. Boiler 
i flues, Blast furnaces, 
Super-Heated Steam, Oil Stills. &c. 

Address HENRY W. BULKLEY, 

98 Liberty St., New York. 



BEACH'S Scroll Sawing Machines. — Cheap- 
est and best in use. For Illustrated Catalogue and 
Price List, send to II. L. BEACH. 90 Fulton St.,N. Y. 



BOILERS AND PIPES COVERED 

With "ASBESTOS FELTING;" saves twenty-five per cent, ill fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 310, 318, 320, and 322 Front Street, New York. <£W Asbestos in all quantities and qualities for sale. 



P. BLAISDELL & CO., 

MANUFACTURERS OF THE BEST 

Patent Drill Presses, with Quick 
Return Motion, 

lii the Market, also other Machinist Tools. 

Send for Cuts. 

WORCESTER, MASS. 



/VVrssfETROUS T£ST<f WAVff F»ROVi 

1 N.F.BURNHAfvrSNEW TURBINE 



mm THE BESTEVER INVENTED 1 



NOTE'S MILL FURNISHING WORKS 
are the largest in the United States. They make 
Burr Millstones, Portable Mills, Sruut Machines, Packers, 
Mill Picks, Water Wheels, PulleyB and Gearing, specially 
adapted to flour mills. Send for catalogue. 

, J. T. NOYE & SON, Buffalo, N.Y. 




CHAMPION SPRING MATTRESS— The 
latest and best Improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
in market. Sold by all leading dealers. No stock com- 
plete without it. Wholly composed of tenacious tem- 
pered steel springs, so united that the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. Noframe.no wooden slats, no straps. May 
he use« on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 It. 6 in. by 6 ft., contains 192 
steel upholstery springs and weighs only thirty 
lbs. More springs loryour money in tiiis bed than in any 
other. Warranted noiseless. Any sizes uiade to order 
Send for pictorial circular. Retail price of double bed 
$13. Shipped, "oy single bed or quantity, to all parts of 
the werld. Liberal discount to the trade. Agents want- 
ed. F. C. BEACH & CO., AUKcrs, 102 Chambers St., cor. 
Church New York. 



DOYLE'S 

Patent Differential Pulley Blocks. 

These iiistlv celebrated Pullev Blocks have now 
reached their CROWNING PERFECTION by the 

addition of 

Hall's Patent Improved Yokes. 

By the use of these yokes we entirely overcome the dif- 
ficulties experienced with all Differential Pulley Blocks, 
namely, the TWISTING of the chain, and the 
WEDGING of the same between the keepers and the 
upper sheave— frici ion und wear are lessened, ease and 
safety are secured. F»r lifting heavy weights of all 
kinds these blocks are unequalled. One man can 
hoist 1,000 los. with ease, and the Block will 
hold the weight at any point. Made only of the 
best materials, tested by constant use, and approved by 
many of the leading manufacturers in the United State.*!, 
we confidently commend them to the trade as the best 
Differential Pulley Bloek in the market. Circulars sent 
and orders promptly tilled by 

SAM'L HALL'S SON & CO., Sole Manufacturers, 
229, 231 & 233 W. 10th St., New York, 



The Pulsometer or Magic Pump. 

The simplest, most durable and effective 
pump now in use. Adapted to all situa- 
tions and perforins ali the functions of a 
steam pump without its consequent wear 
and care. No machinery about it. Nothing 
to wear out. Will pump gritty or muddy 
water without wear or iniury to its parts. 
It cannot get out of order. 

C. HENRY HALL & CO., 
21 Cortlandt Street, 
New York City. 




Machinist's Tools, 

EXTKA HEAVY AND IMPROVED. 

L¥CIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 
;..„. A. C. STEBBIKS, Agent. 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 

WR0UGHT-IR0N TUBES 

AND FITTINGS, FOR GAS, STEAM 

WATER, AND OIL. 

(f^Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. 15 GOLD ST., NEW YORK. 



THE STANDARD MAKE! 

%W~ Emcrv Wheels and Emery Grinding Machinery. 
THE TANITE CO., Stroudsbnig, Pa. 



iOJiLDERS 



SEND for Book Cataloguk. 
BICKNELL, 27 Warren st-.N.Y 
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IDDER'S PASTIL.ES— A Sure Relief for 
Asthma. STOWELL& CO. Charlestown. Mass. 




THE NECESSITY OF THE AGE! 

To protect Life and Property from Destruction by Fire 

THE TUNNICI.IFFE FlItE ALARM 

Will give notice of a PIKE, at its very commencement, by 
a report as loud as a musket, sufficient to awaken every 
person in the building in time to extinguish the names. 

THE ALARM IS SIMPLE, SAFE AND RELIABLE. 

Price only One Dollar. 

It is three inches long, an inch and a quarter in diame 
tor, and can be fastened to the ceiling of the room by any 
one. The Alarm can be so arranged as to RING A BELL 
in the Janitor's room, Offices of Hotels, or on the Outside 
of the Building. It is recommended and endorsed by 
Chemists, Scientific and Business Men. Also tested 
by the Committee on Origin of Fires of the NEW YORK 
BOARD OF UNDEKWKITKKS, who gave It their Indi- 
vidual endorsement for their respective Companies. 

Canvassers Wanted for all parts of the Country. 

Sample with cartridge and two fuses sent for $1. Spe- 
cial rates made with Dealers and large consumers. 

UNITED STATES FIRE ALARM M'F'G CO., 

G!I7 Broadway, New York. 



Emery Wheel Machinery 
for grinding Tools and Metals, gum- 
ming Saws,cleaning Cos ting s,g rind- 
ing Planer Knives perfectly straight 
—un equaled for the sterling quality 
of Its material and workmanship, 
the durability of every part. AMER- 
ICAN TWIST DRILL COMPANY, 
Factory, Woonsocketrtt. I. .store 93 Liberty St N. Y. 




Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER, 62 Center si, K. Y. 



MAHOGANY, 

K0SEW00D, WALNUT, WHITE HOLLY 

SATIN WOOD, HUNGARIAN ASH, AND 

ALL KINDS OF WOODS, 

IN LOGS, PLANK, BOAKDS, AND VENEEKS. 

GEO. W. READ & CO., 
Mill and Yard. ISlito 200 Lewis St.. cor. 6th St., E. It.,N. Y. 
VW~ Orders hy mail promptly and faithfully execute*. 
ZW Enclose iJc. stamp for Catalogue and Price List. 




DOUBLE ACTING 

B UGKET-PL UNGER 

SteamFiimps 

ALWAYS RELIABLE. 

VALLEY MACHINE COMPANY, 

Easthampton, Mass. 



TVTOTST 1<1V made with Stencil and Key Check out- 
Jttvfil l-l -i. flts The cheapest andbest. Catalogue 
and samples free. E. M. DOUGLASS, Brattleboro'. Vt. 



PORTLAND CEMENT, 

From the best London Manufacturers. For rale by 

JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for 25 cents 



$W T. V. Carpenter, Advertising Agent. Addres 
Box 773, New York city. 




THREE PLY ROOFING, 

In Use Ten \ cars, 
A good article, well recommended, and suitable for 
either steep or flat roofs. Send for Circular and Sam- 
ples. MICA ROOPINO Co., 73 Maiden Lane, New York. 



LEFFEL'S IMPROVED DOUBLE TUEEINE 



Water Wh 

NewBookJustOut- i 6o Pages 

sen* free 
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JAMES LEFFEL & CO., 

SPKiJKiFiKLD, Ohio, orlODLiBKHTY St., X. Y. City. 

American "sarco; 

No. 1 Ferry St., New York. 

Movable-Toothed Circular Saws, 

PERFORATED CROSS-CUT, 

AN» 

SOLID SAWS. 

ALSO, 
IVENS ifc I! IS O » It El* l'ATEST 

Eccentric-Geared Power Press. 




HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest, Best. 

In the test at Holyokc,in 
1872, the Houston gave the 
highest percentage ever 
mIioavii in a reliable test and 
th(5*liigliest iiveragB r»> 
Hiilis ever obtained. In 
practical use itis everywhere 
demonstrating its superior- 
ity over all others. Emer- 
son's full report furnished on 
i application. Send for Circu- 

MERUILL & HOUSTON 
IRON WORKS, 

IJcloit, Wisconsin. 




J RON PLANERS, ENULN.K LATHES 
X Drills, and other Machinists' Tools, of superior qual 
itv, on hand, »uid finishing. For sale low. For • esc rip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO. New Haven. Conn. 



T>ANSOM SYPHON CONDENSER perfects 
W) and maintains vacuum on Steam Engines at cost of 
one per cent its valae, and by. its use Vacuum Pans are 
rnn with full vacuum without Air Pump. Send to WM, 
ALLEN, 51 Chardon St.. Boston, for a personal call, or 
he Company, at Buffalo N Y.. tor a circular. 



THE HASKINS MACHINE CO. 

FITCHBTJIM!, MASS., Mamilaetm-eia of 
PATENT VERTICAL STEAM ENtJINES. 




(10 nOKSE-POWEK.) 

Our Combined Engines and Rollers are made in quanti- 
ties and to standard gauges, so that all parts are inter- 
changeable. Can be run with greater safety and less ex- 
pense than any other engine manufactured. Sizes from 
1 to 30 horse-power. Warerooms, 40 Cortlandt Street, 
New York. Send for Circular. 




$3.00 

1.50 
1.00 
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TERMS. 

One copy, one year 

One copy, six months 

One copy, tour months 

One copy of Scientific American for one year, and 
one copy of engraving, "Men of Progress" - 10.00 

One copy of Scientific American for one year, and 
one copy of " Science Record," for 1873 - - 4.5V 

Remit by postal order, draft or express. 

The postage on the Scientific American la five cents per 
quarter, payable at the oflice where received. Canadi 
subscribers must remit, with subscription, 25 cents extrtf 
to pay postage. 

Address all letters and inaise all Post Office orders o 
drafts payable to 

MUHH & CO., 

37 PA.RK ROHf "TEW YOB? 



THE " Scientific American " ia printed wiih 
OHAS. ENEU JOHNSON& CO.'S INK^ TenthaLd 
Lombard sta., Philadelphia an* 59 Gold st. New Torn. 
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